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HlndHI 

CoU Pat I Sill SphI Xbal 
I I I I I 



A. 

G-rzboT&zmxm 1 ia«©-&f£DNA. 



Sail 
I 



Ipnl 

_J 



Xbil 
I 



l.S kb 



[»*314] £j£DNA#iB#m©E5iJ#*|lTjKS iff 
nSEjaJS^f* t<DT»5tt«3S 1 S2«©-&j£DN 
A. 

[»*E5] -&^DNA*tE^©E5lJS^2T^$ 

n * £^>j s *> © r * s 1 ie«©£j£ d n 

A„ 

f»*J®6] H:i&SlftV>l,5g«©£j£DNA£-g- 

^rrsr/^xs p. 

[»*B8] «3=«to*Xv'xU->7 • 3U (E. co # 

id. /wpx (b. subtnis) 

Sfcte7\*9\>VX ■ ^HfX (B. b r e v 1 s ) T&S 
[»*JS9] M:M7£fctt8B«®tt£'lbe8*i'f' 

;i^5 > &m«-r -5 d iz £ftf& tf S t Mtafil7;K/5 
>©&&}£. 

[?883©i¥«ffl&&gil] 

[000 1] 

[^±©fijffl»»] *«^ttt:hJtafS7;^5> (H 50 
SA) •5«£?£-g*J"&/£DNA. £-{£DN 

[0 0 0 2] 

[ft*©ft«] ffi&*.DNAt«fi©ift#l;:«fc^T. *e 

ffi^©«t^ic*v»Tas^x«4«j4*©ite?s%s 

*©B«»e^«tlS:a4iKl?£«*-r-5C:i:IC«t 
oTJa®TSi*flf*<f8KLTtfc. HS£ff«fttt£* 

©ae^ftt. mRNA&HfibT. 5S»e^B5SlC±t>T 40 
f^®bfccDNA*^i'n-->^-rsc < !:(C«k^T^ 

MBB5 8- 5 6 6 8 4^IC c DNA©f3SS£a<PI§j*S*l 
TV*. 

to o o 3] sesisn-H-rsja&ftt-e-wMeia© 

75./KE?y£175/&l;:^£DNA©3»£A^& 
75 /&K#JfcT3fcfcll&^«&? Lfe 1 OTttifeVi. 



[0 0 0 4] WE©*ftTPSSSnfccDNA 

[0005] m&?*&$i-2itz>\zimm£mi 
^ tfc j:orm;i8gT©56S«i^s?flis«jt 

±M*U<, #Ca-H-rssaH©N5ttS#iS©ffi« 
lcm-©ffi!faBsg8Sfi:A*#«E-rsc:i:^*bV^ ua> 
cDNAl£:fcV>Ttt«fc^*fc*ftt-r 

[0 0 0 6] 

[»K*^*b.t5t-r2)SIS] ±j£©*n<, SS^S 

^<»s*©segsis^«jr*5«fe«)&^si-rsc: 

<fc D g&sp«fc < ^STT-S DN AE^J&Efo fct>©T*5 II 
t\X^ZZ.£ifiW.$.tl2>. #58S>I©IWtt. cDNAS 

fflviTK^^<a*3fe©seH$iis^T$)*«4 
^jee^s. seH*«*ff)a:5fc»©ft«*s«-r 

S il £ IC <&<£>,> 
[0 0 0 7] 

£*8&T-*£ t I- a*©MSST?*5 1 Mfilfg7;V^5 > 
S^cl®a^©S«^-C*SSS^C*^TJ:0a$W 
IC^g-rSfcfelC, fchilflS7JV?'5>©75./&EiSaj 
&a-h*-r5DNAE?lJS, 
<D75 ygE?iJ££ft;S-B-fc^. 

HW*att£ft<. 

<3>iWsea©N*aisa-Hi-5®«jcm-©^rffl& 
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U J-7-*6«|Rfck hJfcflt 7;I^S >£*JgS^©K 
icfcoattwt hjfrfg7;K75>«:£g-t-5c:£7l<-? 

[0 0 0 8] ST, cDNASffiHt*II (E. co 
i i) , tt^ffl (B. s u b t 1 1 i s) ^©flSSi'gjT' 
t Visfilk7)V7S. ZJjmt. ®mW 5 8-5 

6 6 8 4, 4^PBBS5 8— 1 5 0 5 1 7, #SBB6 1-2 

7 5 2 2 9, 4#SBS6 2-2 1 5 3 9 3fiEiZ^tsn 

C*fr»T© t h-AWT^S >4Sfi©«SM)*JiJD 

6 2-2 9 9 8 5.eii4te073/BE*Ifr&MtSn 
«DNAE9IHB0WK3tlTV>«At. #SS?I3©7S/ 
KE5H»»HIBB62-2 9 98 5R:BBwSnTV>*75 

[0 0 0 9] *«W#6«S«±4»lC3ibfc3 F>«Ctt 
BUT, t blhf&yjV^S^SS-F-f-SDNA&x-if 

[0 0 10] &*5. 4-U=rj(^l/^HO-frAt£tthU 
IXfiMS (Nuc. Ac id. Res. 1 0 , 6 5 5 
3 (1 9 8 2) ) ■*>. JfcXJfcTS^-f hS (Tetra 50 
hedron Letters 2_2, 1 8 5 9 (1 9 8 
1) ) *©#fc*»TTfcB»SftT*D. ^f*!©** 

[0 0 11] ^fSlC&gfc*^*^^ 

[0 0 12] *KC:©-&(SDNAS1&±lr*XU *i 

[0 0 13] *^I^^TfflV^ns^77.5 Ftttt 

HSnSpSClOl, pBR3 2 2, pUC19, p 
UC18, p H S G 2 9 8 , pHSG2 9 9, pHSG 
3 9 8, pHSG3 9 9^£fflWl«<kV><, 

[0 0 14] *&8fltBfc*£fc-j--5*£K». PUB 
110, pC19 4, pE19 4?£fflV>tia<);l>. 

[0 0 15] • 7Hf* 

PHY5 0 0. pNU2 0 0 (Proc. Natl. A 
cad. S c 1. USA, 8 6 , 3 5 8 9 (1 9 8 
9) ) ^£ffl^ft#<k^. fcSS/u. HOilL^fc 
*5S^tt±ia^7X3 F^^-fcfEJ^ftSfc© 50 
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[0 0 16] 'A\Z. £ffl«k5fc:L-TlS&»*SI*.DNA 

*mm-rz>n& tfnvjvxvm $©#&#<&* 

At, ^■fn©*ffi&fflV»Tfc±V». *&■£©«©:£&£ 

-rs©-ea&£#, ^©^n-fex^ffiSfflv^hsfiiT© 
[0017] Qmrn^umm. ssstag. uwm. 

v». »»»lBlttlM«*l£J:oT^llfcD*fclttfcS 

n*v»*«, a#5P#wa>e i o o^rassT«fcVi. 
[ooi8] &&*©*!) ±tftr&». MtftKiuMJt 

u n«tt 

ffl^6n*HPLc^»it«koT«s-rn«j:v>. 

<HV»&ft«HPLCtt*teJ:oTH*'«i«J:«r». 
[0 0 19] E*T, *»Wt*lM«lC«oT**WK« 

[00 20] 

[±-&BEt huht^s >aer©^] 
ae?©ta:fr 

3l«E©£jjfcDNA8tfffi. *JB9i*&©tlUBUTV>.&* 
•M?tt*teLTft&n«DN<A«ttft*7 OffiSSS 
-C»S. fchMS7;i^5>a5 8 575/KT»*© 
Tl 7 5 5lfiSfflffi£ J P#4>£<£*>!&^C*0. 4>fc 

2*«£lsT7?X3Ffi:lra&tri»fttfc«©-C. * 

©2f&©DNA£-&j£-r5!&g#*5. Sfc^XSF 

ti^i^^j<rcittEH©OTaw&©'e»*fc 

5©-C«ft<, 8^gS©g8^tC^ttT77^^>h© 
m^SfrVv -€-CT?iaaE?i|©*B*ffoT^6^#* 

[0 0 2 1] «±©Mil*fr*t>ifc. 
(Dt hJht&7JP^5 >©72 /KE^Jfc&fcs-a-ft^. 

[0 0 2 2] PftBSftBSttMSSIiSK . ) 



) 



5 

a nr n s ae^ « & * -« m ^ 

S (FEBS LETTERS 5.8, 134, (19 
75), Nucleic Acids Researc 
h I, 6 1 0 3, (198 1), Proc. Nat 
1. Acad. Sci. USA, 7_9 , 7 1, (19 8 
2) , J. Biol. Ch em. 2 6 1 , 6 7 4 7, 
(1 9 8 6))'. 

[0 0 2 3] *9B!H#&t*. HRKDNA©E5M&*» 
ttft<, mRNA±DfMbfccDNA©£SeJU«* 

tt-r * 2i t \z T7 / m&m LT Mtttt 

•rl^XBU HP'S* Nu c 1 e i c Acids Re 
search jh 6 1 0 3 (1 9 8 1) 8.tf P r o 
c.Natl. Acad. Sci. USA, 7JK 7 



(4) ttH¥4-211375 

6 

1, (1 9 8 2) bfc. 
[0 0 2 4] L*»U ±»©2 0©XiHC3ft*ft&cD 
NA*6«*SW7S; fc t> 2 $rjjf 

-T&fc'blt?«|16!e<DlFli*61fcofcmRNA^ 
S««l/fcfc© (Nuc I e i c Acids Res 
earch jh 6 1 0 3 (1 9 8 1)), t>5 l^tt 
J*A©lffB*6a''3&niRNAA*6JIJfUfc , b© (P r 
oc. Natl. Acad. Sci. US A, 7JK 
7 1, (1 9 8 2)) TSSo 
J0 [0 0 2 5] **»#6tt*fflttft#ATdEAOE5B* 

WJSfr^ DNAE^J©gffl©«M£ffr*U*:o 

[0 0 2 6] -&co<gffiE^l^rj>t:a.-^Oii5^«3g^ 

[0027] ^©^tf-bfcfiG^Ton FXDmmms 

[0 0 2 8] 
»1] 



c 
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TTT-Ph« IC0.I7K) 
UT-Tyr 0(0.00*5 
TTC-ttn30(5.13*) 
TICTvtIBO.OB*) 
TTA-Lau 3(0.00?*] 
TM-*** 0(0. 00*) 
TTCLei) 0(0.00%) 
IA6-.*»J><0.00*) 
CTT-Ui 3(0.51*) 
CAT- U It 0(0.00*) 
CTC-U, 1(0.17*) 

CTA-lei 3(0. SIX) 
CAA-CL 1(0.17%) 
CTC-La«5<(9.g3*> 
CflC-CUl9(3.2S*) 
ATT-IW 0(0. 00*) 
AAT-Aii 0(0. 00*1 
A7C-I1. B<1.37*) 
AAC-A»I7(2.aiX) 

ATA-firoco7oo«) * 
AAi-Ltisagft.qiyi 
ATC-tut Bd.naki 
AAG-Lm 2(0. 34*) 
I CTT-1»A7(fl.91K> 
; «AT-A*p 1(0.17*) 

CTCVil 1(0. 17*) 

BTA-talUft .1**1) 
CAA.El,S7(9.7i^ 

t SAfi-Cli 4(0.68*) 

[oo2 9] T*««L&«»tt* *MmT±m\z?zm 

KU^h^rX *Kfc:jF>a— fe-^lcfr^tfji 

^tifc^vXr-r >on- : 

^, _2 , 1 5 4 1 (1 9 8 3) ) . ±EOJ:5CStA; 



TCT»S«rl5(2.S6*) 
TCT»Ci» O<0.00*}_ 
TCC-Ser 8(1.37*) 
TCC-Cp35 (5.98*) 
TCA-Sir 1(0.17*) 
TCA-**» 0(0.00*) 
TCG-S.r 0(0. O0«) 
TCG-Tro HO. if*) 
CCT.Pr- 0(0.00*) 

CCC-Pro 0(0.00*) 

PgC-HmlftU.TlH? : 

CCA-Pro 1(0.17*) 
CCA-Art 1(0.17*) 
CC6-rro23 (3.933^) 
CCC-ir. 0(0.00*) 

KT-Pr 7(1.39*)., 

* ACT Ur O(D.0O*) 

ACC-Thrgl(3.33X) 

ACC-S«r 0(0.00*) 

ICA-Tbr 0(0.00*) 

iCA-Ar« 0(0.00*) 

ICC-Tbr 0(0.00*) 

AGG-An 0(0.00*) 
. gCT-A1.g2(3.76«> 

CST-Clf 9(1.34*) 

CCC-AIi 0(0.00*) 

BBC-BLi "aCO.BfKY 

CCA-AI.12<3.7fi»Q 

ccA-ctr oto.oo*) 

CCC-AlalFM OflVI 
CCC-S], 0(0.00*) 

&. 75y»EMOfctKLfcXltt©thi1lifll7^y5 

[0 0 30] 
«2] 
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TTT-Pln2H3.58?tf> 
lAT-T 7 rl2<2,QSX>. 
TTCPh«10<I.71X) 
TAC-Tfr 6(1.02^) 
m-l»lD(].7lM) 
TA4-**. H0.1TK) 
ITC-L«til2(2.05X} 
T«-« 0(0.QO$6) 

CIMLiUU.SSX) 
CTC-Ln StO.SSW) 
CACBl. S<0.«S9n 
CTd-lai 4<0.68ft) 
CAI-GlilOU.TlX) 

"«-fi|«»<l. T.IKE., 
' W-IU 3<O.SlX) 
. UT.A«10(1.7L5<) 
• »TC-tU 4<0.6PK) 

ATA- He 1(0,17%) 
UA«I,,H1<7.C0X) 

' >TG-H»t fi(u?X? 
US.Ly a 19(3.245<) 

<JftT-A* P 25t4.27X) 
GTC-lal 7(1. 19K) 

GAfi-Ca24<4.10X) 

[0 0 3 1] ST, HI t*U&EJIIfc*ViT, 

a a g c ttcdh i n d 1 1 1 mmm&?mm<D 

CO 0 3 2] FokiaRRSttflD9«S/13ttS 

0 2©<fc5tC7^/ffigE?UO5' £BHgLTH< Zlfct;: 
5Kfc5o tcrzLC<Dtztb\Z\Z* JUffp^Fok IB 

[0 0 3 3] fie7^a>«l«lCAlf^iHIB0«»H i 

ndlll, Kpn I, Sail, Ps t I, Xba 
I, SphI, BamHItlf;, £ftS©Bf*T©«J 

[0 0 3 4] DNA(Dft¥6tt 
ISfrLfcDNAE^J (HI) ^m4<D^o\zyy^^> 



TCT~S«r 3(0.51*1 
TGT-Cv. 15(2.56*1 

fCC-C».»<3.«Hn 
TCLSer S<1.02X> 
TGi-*»* 0(0. 00^) 
TCG-Ser 2(0, 34X) 
TCS-Trp Kfl.t7«1 
6CT.Pr«l0U.11N) 
CGT^rf 2(0.3^? 
CCC-Pro GU.02X) 
CCC-ftr. 1(0. mn 
CCIl-Pro 7(1. 19X) 
CGA-Ari 2(0, S4X) 
CCG-pro Uff.lTX} 
CCC-iri 2(0. 34K) 

UPT-Tftr TO.jjXL ^ 

AfiT-Ser SdTzX) 
ICC^Thr TQ.t>yi 
iGC-S«r 2(0.34%) 
ACJ-Thrl2(2.05K) 
flSI.|rilS(2.22«> 
ACC-Thi- 2(0.3490 
AGg.(lr« 4<Q.S8X) 

CCt-GIy j{0 r 34X> 
SCC-UaUC2.39%) 
CCC-Cjy MPtMK? • 
CCft-U,17(2.90X> 
GGA-Gly 6U.02X) 

GGC-fily K0.I7X) 

MciMMU Applied Biosystemstt 

X*75^-f hffi (Tetrahedron Lett 
ers 2_2, 1 8 5 9 (1 9 8 1)) fc±Dttl* 

[0 0 3 5] ms&owm 

-&JBjtfcDNACD2 6 0nmOK^S^®l3£LTiaS^ 
40 frfehtzmz, 10©»fTC»l 0 0 fcfn^fcffi^ 
/to EI 3, 4lCSl/fcttH»*T8t?0^n?;^fcto 

SWM-t^JS**, -£tl££pUC 1 8*>L<tepUC 

1 9 \Z^U->itLTz 0 2U->{kLTc&yuyf7<DD 
NAS^J5>?ft+^ (Science, 214 , 1 

2 0 5 (1 9 8 1)) te±oT*l>&<fc*2@fc:b&D 

frl!)lwg«l:pUCl 8SfclipUC 1 99ftl */g£ffi 
50 HT^'fy— ->3>£ffV>, ^Dy*l, 2, 3 t^n 
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y2 4, 5t, ?Uy9%, 7, 8 ttttL^nmi&L 
fcWflW^DyJSpUC 1 8^fclipUC 1 9 \Zi7U 

□ *y ^ $a ufc g t^t* y 5 X £ F p H S 

A£#l3gLfc (0 3) . 
[0 0 3 6] 

ttS*"}". *fcC0£j*DNAfcfcK2fM^fc:/?X 
5FpHSARtf^7X5FpT13s (Nco) 
(J. Biochem, , 1 0 4 , 3 0 (1 9 8 8)) 

tfrzm6\ZTK-r&oiz&m77x$ kpsdhsa4 

£ftdtLfc« ftfe ^5XSHpT13s (Nco) 

IfitAJ 12447 (FERM P- 1 0 7 5 7) *6 

[0 0 3 7] t Ofii^X 3 F p S D H S A 4 ^ 
Ol¥«B«OToat)T*S 0 RUS, pHSAfcFokl 
iBamHlT«WU St>*£ft»rK- C&riSfc HMf 
7)VJ^ >m&¥<D±&ft$:$txm 1.8k b(rfr) * 
mm*** pTl 3 s (Nco) ^ClalfcB 

amHITWU **l^0»rfr (t rp^D^ 

2. 6kb|rfr) SH»T*. £©Pi*d:B 5 fcjRLfc 
^jSDNAfcftT4U*— JfT7>fy-; ^3>LTpS 
DHSA4^ilglt 

[0 0 3 8] Zi<D£o\ZLT%t>tlTz77X* FpSD 30 

HSA411 t r pr/D^E-* ^ U-^-Of&ffl 

T, Me t^tCjffi^HSA«S|l[8HI«L/t8e«9E 

m-?z>&o\zmmisnT&r), &i**-$*-?-th 

X t r pA^-3^-&MT^§. 
[0 0 3 9] HpSDHSA4T 

Bioi««»n«ttu ragsttHBioi/ps 

DHSA4£#fc. ilCDttSiOlo-X, BSX+X, 
KHaPOi, NHiCl, MgSCU, CaCh, If* 

[0 0 4 0] ftSft. 2 0mM Tris-HCl 3 
OmM NaCl 0. 5M EDTAA*;77-tl 
»U 0. 2 5mg/ml uy?- /^TOIClRfmffia 
BtfttfltoLfc. R&&ffi£Btt:& 2 OmM T 
ris-HCl 30mMNaCl 0. 5M EDT 
A/ty!77-fcT»si». BtffittU lOmM EDT 
A8KUMU BttB#£L&. 

[0 0 4 1] 07 (A) liHB 10 1, HB 1 0 1/p 50 



4$BS¥4-2 113 7 5 

12 

S D H S A 4 0£B#SaRtf «ttH#«r S D S U 7 
*U^73 H*»*»lxfcHT**. B*©1, 2, 
3, M0»*4RT0>SDT*S. 
[0 0 4 2] 1. HB10l£®#ga 

2. HB 1 0 1/pSDHSAE 1 2£M{fcS& 

3. HB 1 0 1/pSDHSAE 1 2SfiH# 
M. $HF»t-#- 

HB10 1/pSDHSA4®B#B&fctt, SiOH 
B10 1 14 JL^ftft ^5*^*56 7K©/t>F*«Bft 

[0 0 4 3] 07 (A) £BB<Z)«ftKftft (SSg*4 
1/3 0) , &HSAfflrvVxXjr>?Uy7<t>if 
£frfc5 2:B7 (B) ©*3ft^*->fcftD. hsur 
**L&aSttlftkhJli«[7^5>R#tBrrS2: 

[0 0 4 4] «»S6MaHK^7ri5>>T?lI»fl:L, 5* 
ftXl/'f h-JUSftliLT (f 1 na 1 0. 1M) 1 

oo < c2^na«. i£ffiHPLCTieie^»si 

fc. cnft75/K5/-*X>*- N**8tfiS 
<D7^y^E^J^^^iei5, 08W^l:, B**fc 
1 6 75y«S»CD*T39«HftUfc. ft*, HB*t>. O 
bserve dtt*»fcB«Sn&e*Ift, Predi 

c t e d £ l^me^**** fts-t. 

[0 04 5] Ek±<DZtfrP>s *B«K*ViTN*SBfc 
Me ta*©f^Ufc»TthJii»7^5>*W6tt 

[0 0 4 6] SRCHftHB 101/PSDHSA4 
(A J 1 2 4 9 8) {4, 3J!ltt*RM±ttXBnX0fK: 
*KS'ttT^3 (FERM P- 1 1 2 0 8). 
[0 0 4 7] »B66My7=:S?>TRFJM:«» IMS? 

5^*xi"f h-^si/i osin^r i o ot:2#Tig 

TcSfrV^ ««HPLCfc*?T«*L&££3*«l 
IC«fc*bhllliff7J^5>fl!)flfeJ*«ttl 5-2 Omg/ 
L/O. DT&ofco 1$MBS6 1 -2 7 5 2 2 9 fctt, 
*»Brfc*»5«i64riia5-l Omg/L/O. Difi 

[0 048] 
[$RB3] 

[t hjkm7)]s7*>ote^w\z&tt%ftm£M 

*5BH*Stt, *rtt*BO^*-ttT*«*n* 
PUB110 (J. Bacteriol. 13 4 , 3 1 
8 (1 9 7 8)) £;*;B§B£>^#*-PBR3 2 7 (G 
ene _9, 287 (198 0)) t^EcoR I fflSft 
TBBU *BBittWBOB*T*BRrttft3/^hJU 
^^^-pBU4 3 7 UiitrCc PBU4 3 7 1 
14, *BBTI47>t!^U>»tt, tt*«-Ctt*^-v-f 
-»fiftt£K^t£ (B9) . 
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[0 0 4 9] te^gcOa-T^-ifitfc^amyECO 

0. 4kb0ffi«lC#ttbT*5D, *i§Mj3- 1 ac t 
ama s e SttSB-WMBf F pTUB 2 5 

6 (Biochem. Biophys. Res. Com 
mu n. 1 3 4 t 6 2 4, (1 9 8 6)) Tf4, CCD® 
fflfiO. 4kb Hindi IlBrJttlTf^c 
[0 0 5 0] HI 014, 

(A 1 a 3 3) f*iEE©75/*E50St;DNAiaWS?R 10 

lt^£o ttB©*w^K©«e?*^ftEWfcU;: 

EW*3-HT*dJ*DNA-Cffljrr*tJ:^. ^J»^ 
f*fi073/lfcEM*6#A6nSDNAEJ8*t)a:fc 
Rj|g^S!l(SSSe5&^*fe^Ufci:C:5> Ha pi Iffift 
Al a3 0ft3-FrSEM*GCT*6GC 
Cfc»*-r«CtfcJ;oTit-©No t I«tt3W«AT a? 

[0 0 5 1] 01 lOiia^lSDNASAp 

plied Blosyst ems ttS3(DDN A'&jsStS 

^-pASEC 1 £#§&Lfco pASECH4, 
Not IiSma ITfflRU tt*0!>B»ate?-<D3 ' 

LT**i 5 ' 5fc»S«N o t I c o h e s i v 

eT3' 5iaB*««H»*Efc^5J:3a^*DNATil- 

[0 0 5 2] HSA^7X^ F<P*8% 
S-fHl 3 (C^T^ 5 ft 2 #<D£j£D N A £f£§3 Lfco 

c © 2 ^ co^^d n a t mmm mm&v it£&i& t f 

i»7^^>ie^my7X^ HpHSA (0 3 
#JH) RZf7?7>$ FpUC 1 9fc*>S, y^X^ Hp 
UC3.3HSAt«l«Ufc (01 3) . 
[0 0 5 3] Z<D7?X$ FpUC3 3HSA(Omm<D 

[0 0 5 4] HPS, pHSA^FokltBamHIT 

pUCl 9$BamHI tHindl I I T#JBftLT43 
< 0 ^n^^Sl 3^II^Lfc2*<7)£/$DNAch£T 
4 U#— tfTBlSU BffKD^X^ FpUC3 3HS 
A^tt^Ufeo 
[0 0 5 5] 3T#Cfc:/5*3HpUC3 3HSAft« 

TNo t I T?ffl8T*C£fc<fcoTf#Stlfcl. 8kb 50 
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W 

O^M-<h, ^XSPpASEClfiNotl, Sraa 
\T&WVTmz7. 5 kb©»ffrt*T4Uif— tfft 

**fc hJhii7;^5>»»^7X5 FpAMY3 3HS 
A4T&£ (014) . 
[0 0 5 6] females fc: hM&TJWS ><P#% 

%m%u*>\i®%\zA^Lnz>tii%w i a 5 1 oti 

(J. Bacter iol. 1 6 5 , 9 3 4 (1 9 8 
3) ) £±££07^X5 FpAMY3 3HSA4T^D 
h75Xh»K±D»M6*U fIKftttlA5 10 
/pAMY3 3HSA4*»fc. 

[0 0 5 7] CO*5fcbT#fc»JME**l A 5 1 0 
/pAMY 3 3HSA4 i3 > F D — jWch LT^X^ 
FpBU4 3 7 l*=rr*»ME*#l A5 1 0/pB 
U4 3 7 1 t©H*ftb'J^h>. »©XW, NaC 

1, #-K>f >S*«?«»Tf3 7 <C Lfco 1 
4, 16, 1 8«rMT*«Kft*>y>J>ifU £*± 
a$lMlf^>l E&tf 5 @^-f D >;< >^^>irx* 
y FLTfixt hJh*7;^5 >tt#*flWHy M A 
y^D^T-O^^fr^o^tci^, 0l5(c^-rJ;^ 

jW*B*n&, HB+K*S^TS t a n d a r d 

s *4, SI GMAOE ssentialgloblin 
free HUMAN AlbuminWL B 
r o t h0#«fctt, SMX#yMfco H+Ol. 

2, 4, 5 (Dtfc@l£l4 1 A 5 1 0/pAMY 3 3 HS A 
4*. 3, 6©fMfcttl A5 1 0/pBU4 3 7 1* 

[0 0 5 8] TMtC&Mcl A 5 1 0 /p AMY 3 3HS 
A4 (AJ 1 2 4 9 3) fc 1 A 5 1 0/p BU4 3 7 1 

(a j 1 2 4 9 2) i4, x%mjfem*k®xmt9Lm\z 

WKSttTV**, *©flrte**H4, lA510/pAM 
Y 3 3HS A4#FERMP- 1 1 2 0 1A51 
0/pBU4 3 7 1#FERM P-1120 6T$> 

[0 0 5 9] 
BOM! 4] 

ttSffofc. fchJW».7;^S>075/«EJ>J»4** 

(FEBS LETTERS 5JL 
1 3 4, (1 9 7 5) , Nucleic Acids 
Research _9, 610 3, (1981), Pr 
oc. Natl. Acad. Sci. USA, 7 9 , 7 
1, (1982), J. Biol. Che m. 2 6 1 , 
6 7 4 7, (1 9 86)). 

[0 0 6 0] *38W#Stt, H8l:DNAOE51ft*« 
S^73yKOE3»J**862>J:Dt)»JIBtt3Wil5V»t# 
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(9) 



4-211375 



15 



16 



m*mbmmmm^t$mu j. bioi. che 

m. 2 6 1 , 6 7 4 7, ( 1 9 8 6 ) lC&£2tlfc7a 
y»EHISWHl/fc. 

[0 0 6 1] 3>Ka-^Sffl^T75y«E5H*6» 



TTT-Pke I 



ttaRSfrV^ DNAEM©«fflO«Ji6fPdELfc. 
[0 0 6 2] *©«*EW*3ye:r-*©S&«iMft 

Ha>fc. g&W(::ft£bfca£^©&SEJ[J£01 6lc 

[0 0 6 3] CCDttttLfcafirPT©3H>©«tffl»» 

[00 64] 



[S3] 




t6t-cm_o( _.og < ) 
tsa-*m oi roost 




IrxT 
CGG-An 0 
AGT-$*r 0 
AGC-Sar 0 
AGA-Art 0 
AGG-Arg D 



T7JT 
00* 

oox 

00% 
00* 
00* > 




hU^h7r>> *niC3H>aL— fe-5?!Cfr»D*ttt 
e>to^yXH >©n- FT** (##£& : iBHSSX 
*, _2 , 1 5 4 1 (1 9 8 3)). ±B©«fc3fcBi^ 



>£3 — FT*X£ V >«#©DN AEJOfct? V>THU 
£i*fT&3fc«T©*5fcfcD. 

[0 0 6 6] 
»4] 



7TT-IW1 

TTC-PhajQ 

TH-UalO 

TTG-L««1S, 

CIT-Uul7 

CTC-Lau 6 

CTA-Lau 4 



3.58J) 



2. OS* 
2. SO* 
1.02* 



TCA-S«r 5 
TC0-3er 2 
CCT-frolO 
CCC-Pro 6 
B8* CCA-Pro 7 




51 

1.02 
.341 

1 .02% 
1.19* 




iCFThrlT 
ACG-Ur 2< 

5 " ; — 

GCC-AU1 




TAT*T»rlZ 

TAA-*** 1 
TAG-*** 0 
CAT-lUal] 

cac-His 5 


[ IMS) 

Alt/ 
, .002 
l.atg > 






Hf-fanl 
AAC-Abd 1 
AAA-UB40 
AAG-Lral 
CAT-AspW 


1 

; 4.21* 


GAG-Glu24 


m 




GGG-G)y 



[0 0 6 7] ST, HI 6K*LfcEJBfc*^T, ftffl 
K&5AAGCTT0H i n d I I I ffttR$^ift£ 
©«fi±. *HnLfcfe©T**. *fcN**E<fc:i= 

[0 0 6 8] Fok I ttBMffitt©9&£/l 

(±««/t«» 3' **«»?■*-$©■?, BKffitte 

0 2©<J;5i;:7S/&E?*J©5' fcR»LT1i< Zt\Z 

[0 0 6 9] m&Ht»om9i\zm^MW»*}tH i 
ndl I I, Kpn I, Sail, PstI, Xba 



I, SphI, BamHItlt. £n&©HSiT©«J 

[0 0 7 0] DNA(Dm^ 
40 ^tttfcDNAE5»J (01 6) £H1 8©J;-5fc79y 
McfMWU Applied Biosystem 
s tt©D N A^dMfc JB V>Tft* ©7 5 > F ©ffi§S 
£#X*75$f*f (Tetrahedron Le 
tters 2_2, 1 8 5 9 ( 1 9 8 1 ) ) iC<t 

[0071] &&?<Dmm 

£$LfcDNA©2 6 0 nm©«3fcffi£«!l£LTfflfi£ 

ftsu&aic, iia©aff-eiBi o oKn^sffl^ 

fc. B17, 1 8^Lfc®lfEB^T8o©^n^^lc 
50 fc>W\ #^nyjrft«HK-rftftKM-©W«*7x-* 
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(10) 




17 



UC 1 9 K#n— >fl:Lfc. ^n— >ffcl,&&:/D*/£ 



[0 0 7 6] 2 OmM Tris -HC 1 3 

OmM NaCl 0. 5M EDTAA f y77- iCffi 



ODNABJH*yr#*^ft (S c i e n c e, 2J_ $U 0. 2 5 m g /m 1 U 7f - A T 0 1 1 ^fP« 
± t 1 2 0 5 (1 9 8 1)) fc±oT*l>&<ifc2igfc 3B*«*»U)fc. lltk&eaBStttt. 2 OmM T 

btoTWltfc #^Pyjr©KH-fe«aL&- & ris-HCl 30mMNaCl 0. 5M EDT 

fc*tffr»lMgfcpUC18S&ttpUC19»ltf A/Xy77-fcTft», HtfiittU 1 OmM EDT 

gtfflViT5-fy— >a>ftffV^ ^nyjri. 2, 3 A8KUBMU ««H»tLfc. 

b?ay{?4, 5b, 7ay?6, 7, 8 btttl^tl [0 0 7 7] 137 (A) MB 1 0 1, HB 1 0 1/p 

aisixjt+mw^oy^tpuc 1 8*rc«puc 1 9 10 sdhsae 1 2a±n#s&Ktna&H#&sDs# 

g t p U C 1 9 *S U g V»T7-f a 2, 3. M©»8W4aToaOT?»S. 

±^n^irfta»LfcI«OJlfirPS*tr^5X3 [0 0 7 8] 

FpHSAE2£*|&Lfc (SI 7) . 1. HB10l£S#gS 

[0 0 7 2] 2. HB10 1/pSDHSAE12^1ft:ie 

[£JM5] [^jSthJW»7>P^5>«fi?0*» 3. HB10 1/pSDHSAE123SSIi# 

Brc©*a (i) ] m. ^h^sv-*- 

ttfflO^tti^J^ftfflViTHSfcS-rcfea^JSDN HB 1 0 1/p SDHSAE 1 2 0«ft:»GlZtt, IS* 

ASfMSbfc. f*?0*> SDttu#y-AjB^« ohb 1 o lfciaAsn&v^^oe 

5HpHSAE2R^7^5KpT13s (Nco) >O^HP«tt»6 7 KTft 0* 

(J. Biochem. , 1 0 4 , 3 0 (1 9 8 8)) ^oaEeaWttil/T^/ai/TV^Ci^tofrofc. 

t*6H19lC»rJ:5lC«ai^5X5FpSDHSA [0 0 7 9] 137 (A) fcHttOttjUMft (gfi§t4 

E 1 2'ff*Ufc. ^7X5 FpT 1 3 s (Nc 1/3 0) , RH S ARW^iX^ >^D yf^f >^ 

o) (4, I*afBR«*«3UW»6Wfc:Wies*iTVi-B £fTfc5<h07 (B) ©±5ft/t*->fcfcD, ssfitt 

&8®**AJ 1 244 7 (FERMP- 1 0 7 5 7) ^ " 4/SUfc«ettttt hjJl»7^S >ftftiS*^*C 

[0 0 7 3] 21^S^7X^ F p SDHSAE 1 2 CO [0 0 8 0] «tt& 6 MttK^7r:y>T?"5I«fl:U V 

«»<OBIBttaToaDT?**. BT5, PHSAE2$ WXW^f F-;i/£ftI*.T (final 0. 1M) 1 
FokltBamHITWU 30 OOt:2»«31« % JgfflH P L CTSS&Sfl 

khjhfll7^3>afiT©*«»ft*trtSl- 8kb fc. ^n^7^Sv-^x>ij-t:j&Mt, N**8#iE 

wfr) *■■«. pti3s (Nco) 6ci (DT^/mMm^m^tzbc^ mso£o\z, m^ft 

aliBamHlWHrU **V^(0(frfr (trp^ 1 6 75 /«38a©±T3»«HftU&, O 

n*-*-, 7>.K5/U>»tt«eT- b s e r vedtt*BK«*Sn&eW«* Predi 

*£tt»2. 6kb»fM-) «HST«. £®WffcH5 c t e d tt : WEUfcEWft*n*ft3R1". 
fc3RLfc^fl6DNAi*T4Ujjf— irt^-fy— >a> [0 0 8 1] £l±©21i*6, *»«te*^TN5t£«fc 

1/TpSDHSAE 1 2 £#S£Ufc<> M e t »*©ti*L&#Tfc hM97;^ 

[0 0 7 4] £©«fc5KLTf5Sftfc:/5Xa FpSD K£j£-r* £ <hrt*T#£: Z. ttf^mZtltzo 

HSAE 1214, t r p^D^E-^ [0 0 8 2] J&KC&I&HB 1 0 1/pSDHSAE 1 

OTPT, Me t^^/£9RaiHSA«nBttae 1/^83 49 2 (AJ 1 2 5 7 6) H xmmm&mJ&mifi 

5 KRtfan-rfcD, fe^-a*-*- icwsnw* (ferm p-hso4). 

£LTt r pA*-5*-*-£i!AT^S. [0 0 8 3] 6 M^7~^>Ti^£lt:&> IMS* 

[0 0 7 5] Fp SDHSAE 1 h-^Sl/l OSJD^Tl 0 0"C2#TiI 

2Ta«J:<ffiVi6ft<b*ft;Pfcfb^/*tt*fflViT*» TuSffVi, 3»ffiHPLClCj:oT)gaU&i^5*** 

IHB 1 0 lft&KSHE&U fS»S»ftHB 1 0 1/ fc«kSt H4lfll7;V^$ >©±*«ttl 5-2 Omg/ 

pSDHSAE 1 2ft«&. CO«S^-7, »S L/O. DT&ofco »WB6 1 - 2 7 5 2 2 9 Kt4. 

X*X, KH2PO4, NHiCl, MgS04, CaCl *»Mfc*»S*S«*fiK*5^ 1 Omg/L/O- Dtf 

2, K*5>Bl*£tf**T»*L&. i§^S!&«4 E«*nTVi«. *«WC±-54rtail4, ^oM^jEfi 

WfM"C-f >F-^7^U;i/BHc«fcSR»ft*i», 3£ 2<^±±tHl£fctfre&*o 
ttl 5RIB*«bfctC5, B#rtfcK3K3^*jabT^ 50 [0 0 84] 
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19 



20 



HGNM6] 

[fc bmjjvzr* >®twmc*t*a#»aaEi 

pUBllO (J. Bacterlol. 134 , 3 1 
8 (1 9 7 8) ) ^MS0^?-pBR 3 2 7 (G 
ene 9_, 2 8 7 (1 9 8 0) ) £ftE c oR I g&ft 

^^^-pBU4 3 7 1 S:«SLfco pBU4 3 7 1 

-»fi*tt£fR4T£ (09) . J0 
[0 0 8 5] ttm®Oa-75^-if®e^amyEO 

0. 4kb0)BttfiFfitT*D, 0 - 1 a c t 

ama s e *ttWC»»t*^75 H pTUB 2 5 
6 (Biochem. Biophys. Res. Com 
mun. 1 3 4 , 6 2 4, (1 9 8 6) ) Tftt, 
##0. 4kb Hindi I IlKfrtbmns. 
[0 0 8 6] H10B, a-TBiy-Wttmz&m-C 

(A 1 a 3 3) ftfi©73y«EWattt)NAEJI*SR 2? 
JO ft * E i fc < ar- £ fcfHKS&SBft ft Eg U 

EJUfta-H-r^riiDNA-cairj-stiv^ toff* 

-vmteMmBmm&ztkmLiztcz, Hapi igB& 

0>tt«, Al a 3 0ft3-F-r*E5H£GCT*>SGC 
CfcM*-*£il;:J:^T«-©No t I«i«AT 30 

[0 0 8 7] f^T, 01 l©<k3&-&J«DNAftAp 
plied Biosyst ems tUWDNA^riHi 

^-pASEClSIRl/fc. pASEClll £ftft 
No t I tSma ITSJWU ffi§CCDgf$ii£^<Z> 3 ' 

LT*«N H#ft5' 3*dB#No t I cohesiv 
eT3' *SS^ffiB*E 1:^5 ct 5 ft^D N ATI 

[0 0 8 8] HSAftiK/9X3 FOftg 
*1"H2 0IC^-r«t5ft2*©-&J«DNAftf^»b&, 
CI (7)2 0 CD-&/&D N A <h^JS«l 4 Tffifgb k F 

ifaff 7;i/^a>®fe : ?ft^try^x^ Hphsae 2 
(H17#BB) Rtf^5HpUC19fc*5, ^ 

X3FpUC3 3HSAE«ft*L& (020) „ 
[0 0 8 9] Z10^7X5 FpUC3 3HSAEOIS 



[0 0 9 0] BD-fe. pHS AE 2ftF o k I £B amH 

ae?cD*«»ft-ttri. 8kb»fr) ftP3SJT£o - 
pUC19^BamHItHindI I I«b 
T£<« Cin^t02 0*fc*L&2*©-&JSDNAi 

ST4U«— eTii«u aea©^7X5 Fpuc3 3 

HSAEftJU&L*:. 
[0 0 9 1] ST&IC^XS FpUC 3 3HSAEft 

«iiaB*BamHiTfflaiLfca^uy^jaau * 

ViTfNo t IT«ll!*r*i:tte±oTft6nfcl. 8 k 
b<Z)grtf-£* y^X^ HpASEC 1 ftNo t I , Sm 
a I"C»ll/C»fc7. 5 k b©*rfrfc*T4 U *f-1> 

K#k h JfiL»7;Py^ >»»^^X5 F P AMY 3 3 H 
SAE2TfeS (02 1) o 
[0 0 9 2] ttCTfcJ:Sbhih«7;^5 

^?g#fc£tf£J^CA^L#£tt1£Sl A 5 1 0ft 
(J. Bacteriol. 1 6 5 , 9 3 4 (1 9 8 
3) ) S±a©^5X5HpAMY3 3HSAE2^ 
Dh:/7XhttfcJ:D#St1E*U »ME8M*1A5 1 
0/pAMY 3 3HSAE2ftf§fc 0 
[0 0 9 3] ^OJ:5KbT#fc»IMaft*l A5 1 0 
/p AMY 3 3HS AE 2 t3 > hn-^t IT^7X 
5 FpBU4 3 7 1 £*-r*»«e«M* 1 A 5 1 0/p 
BU4 3 7 1 fc©W#S MJ^FX 8SX^7, Na 
CK ^if-f>ft^t?^ifiT3 7t:TSS«SUfco 1 
4, 16, 1 8«rlB"C*SI*ft*>^U>yu *«± 
«ft 1 u 1 ITO 1 5 m-T^ u >7y>\ZXtf 

v F UTia t YtoMCTfr?^ >ifittfcJB^T F v 

fc, fchJh«7^s>3j«««K:»»t«LT^fcJ:t 
OTIBSnfc. fc** »C^tS tandard 
s 14* SI GMAOE ssent ialglobl in 
free HUMAN Albumin ftflj^fc. B 
r o t h<Z>&»£t4, »JftftX#yFLfc. H+Ol, 
2, 4, 5©ttBI:l41A5 1 0/pAMY3 3HSA 
E2ft, 3, 6©&MtC(41 A5 1 0/pBU4 3 7 1 
£*ft*hX#3>FUfc. 

[0 0 9 4] i^SSM^ 1 A 5 1 0/p AMY 3 3 H S 
A E 2 (A J 12578) ^ 1 A 5 1 0/pBU4 3 7 
1 (A J 1 2 4 9 2) 14* XlK^Rfft£«Xft0m0f 
KSftSnxv**. *©SK##t4* 1A510/PA 
MY 3 3HSAE 2**FERM P-l 1 8 0 1 
A5 1.0/pBU4 3 7 lOTERM P-11206 

[0 0 9 5] 

[ftffitt 7 ] t FMfi7;)^ >ie^f ro^cK 

0Tc7>55« (2) ] 

^rilTOfe^ la©f£§75X5 Fft0 2 2 Oct 3^ 
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HpSDHASEl 2© t r p A*-3*-*-£3*f 
0. 3kb BamHI-HincI iSrtt^pHSG 
2 9 9 OB amH I -H i n c I 1 1M McaftBU p 
KT9 l**|*-rSc *t:pSDHASEl 2©trp 
^nt-^-ft-&tJ8 Obp EcoRI-Clall 
M-t. t MfofS7;l^3 >®e^ ££tf 1 . 8kb C 
1 a I -BamH lBrfrt^pKT9 1 ©E coRI - 
BamHIW Mca«U BW©^5X5HpKT9 
lHSAE4$iL 

[0 0 9 6] WZZ-O)^??** H p KT 9 1HS A i0 

e 4 ts^j; <m^ snsswwuf y«> Att&«^r* 

1IHB 1 0 ltt£#ME&U ^ft&&#HB 1 0 1 
/pKT9 1HSAE4^#ft 0 £©<*£581fi«5 

[0 0 9 7] ««M5 2:R«IClltt«nSU H«fct 

-9 0mg/L/O. DT*D> S?S60i 5 $ 

[0 0 9 8] HB 1 0 l/pKT9 1HSAE4 (A J 20 
1 2 5 7 7) at, X«S*R«£«Xjl9F9rartc«tEd 
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tlT^S (FERM P-1 1 8 0 5) o 
[0 0 9 9] 

£ <fc "5 IC U T xlf > t &-&J5SD N A V>T g A £f 
St hi»7)^5>^il$t5*^lt cDNA 

[0 100] 

[EJUS] E?J#^ : 1 
E#I<Z>g3 : 1 7 8 1 
G8I4>S! : WH 

mv>& : 

WSk£#rtW :cleavage-site 
: 2 1 . . 2 6 
: S 

[0101] 
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(13) 49HW4-2 11375 

23 24 
E9« CIEWM1) 

10 20 30 .40 

5' AA GCTTGGGATG GAC GCT CAC AAA TCC GAA GTT QCG CAC CGT TTT AAA 
Asp Ala Bis Lys Ser Glu Val Ala His Are Phe Lys 



50 60 70 80 90 

GAC CTG GGT GAG GAA AAC TTC AAA GCG CTG GTT CIG ATC GCT TTC GCT 

Asp Leu Gly Glu Gin Asa Phe Lys Ala Leu Val Leu lie Ala Fbe Ala 

100 110 120 130 140 



CAG 


TAC CTT CAG 


CAG TGCCCG 


TTC GAG GAC 


CAC 


CTT AAA CTG 


GTA AAC 


Gin 


Tyr Leu Gin 


Gin Cys Pro 


Phe Glu Asp 


His 


Val Lys Leu 


Val Asn 




ISO 


160 


170 




180 


190 


GAA 


GTA ACC GAA 


TTC GCT AAA 


ACC TGC GTA 


GCT 


GAC GAA TCT 


GCA GAA 


Glu 


Val Thr Glu 


Phe Ala Lys 


Thr Cys Val 


Ala 


Asp Gin Ser 


Ala Glu 




200 


210 


220 




230 


240 


AAC 


TGC GAC AAA 


TCC CTG CAC 


ACC CTG TTC 


GGT 


GAC AAA CTG 


TGC ACT 


Asn 


Cys Asp Lys 


Ser Lea His 


Thr Leu Phe 


Gly 


Asp Lys Leu 


Cys Thr 



250 260 270 280 

CTT GCG ACC CTC CGC GAA ACC TAC OCT GAA ATC GCT GAC TGC TGC GCT 
Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Set Ala Asp Cys Cys Ala 

290 ' 30(1 310 320 330 

AAA CAG GAA CCG GAA CGC AAC GAA TCC TTC CTT CAG CAC AAA GAC GAC 
Lys Glu Glu Pro Glu Are Asn Glu Cys Phe Leu Gin His Lya Asp Asp 

340 350 360 370 380 

AAC CCG AAC CTG CCG CGC CTG GTT CGT CCG GAA CTC CAC GTA ATG TGC 
Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Uet Cys 

390 400 410 420 430 

ACC GCA TTC CAC GAC AAC GAA GAA ACC TTC CTG AAA AAA TAC CTG TAC 
Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr 

440 450 460 470 480 

GAA ATC GCA CGC CGT CAC CCG TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe 

[0 102] 
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(14) »M¥4-2 1 1 37 5 

25 26 

490 50O 510 520 

TTC OCT AAA CGT TAC AAA GCA GCT TTC ACT CAA TX TGC CAG GCG 
Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala 

530 . 540 550 560 570 

GCT GAC AAA GCG GCA TGC CTG CTG CCG AAA CTG GAC GAA CTC CGT CAC 
Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 



580 590 800 610 620 

GAA GGT AAG GCG TCT TCT GCA AAA CAG CGT CTG AAA TGC GCT TCT CTC 
Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Sex Leu 

630 640 650 660 

CAG AAA TTC GGT GAA CGT GCA TTC AAA GCG TGG GCA GTT GCG CGC CTG 
Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu 

670 680 690 700 710 

TCC CAG CGC TTC GCG AAA GCA GAA TTC GCA GAA GTG TCT AAA CTG GTT 
Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Gla Val Ser Lys Leu Val 

720 730 740 750 760 

ACT GAC CTC ACC AAA GTT CAC ACC GAA TGC TGC CAC GGC GAC CTT CTA 

Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu 

770 780 790 800 810 

GAG TGC GCA GAC GAC CGT GCG GAC CTG GCG AAA TAC ATC TGC GAA AAC 
Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn 

820 830 840 850 860 

CAG GAC TCC ATC TCT TCT AAA CTG AAA GAA TGC TGC GAA AAA CCG CTG 
Gin Asp Sex He Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu 

870 880 890 900 

CTG GAA AAA TCT CAC TGC ATC GCA GAA CTA GAA AAC GAC GAA ATG CCG 
Leu Glu Lys Ser Bis Cys lie Ala Glu Val Glu Asn Asp Glu Met Pro 

910 920 930 940 850 

GCG GAT CTG CCG TCT CTG GCG GCT GAC TTC GTT GAA TCA AAA GAC GTG 
Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val 



[0 10 3] 
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(15) 4$M¥4-2 11 3 7 5 

21 28 
960 970 980 990 1000 

TGC AAA AAC TAC GCA GAA GCA AAA GAC GTA TTC CTA GGT ATC TTC CTG 
Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly net Phe Leu . 



1010 ' 1020 1030 1040 . 1050 

TAC GAA TAC GCT CGT CGA CAC CCG GAC TAC TCT GTG GTT CTC CTG CTG 
Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Scr Val Val Leu Leu Leu 

1060 1070 1080 1090 1100 

CCC CTG GCA AAA. ACC TAC GAA ACT ACC CTG GAA AAA TGC TGC GCA GCG 

Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala 

1110 1120 1130 1140 1150 

GCT GAC CCA CAC GAA TGC TAC GCA AAA GTG TTC GAC GAA TTC AAA CCG CTG 
Ala Asp Pro Bis Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu 

1160 1170 1180 1190 1200 

GTT GAA GAA CCG CAC AAC CTG ATC AAA CAG AAC TGC GAA CTG TTC AAA 
Val Glo Glu Pro Gin Asn Leu He Lys Gin Asa Cys Glu Leu Phe Lys 

1210 1220 1230 1240 

CAC CTG GGT GAA TAC AAA TTC CAG AAC GCT CTG CTG GTT CGC TAC ACC 
Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val krz Tyr Thr 

1250 * 1260 1270 1280 1290 

AAA A AG GTA CCG CAG GTG TCT ACT CCG ACC CTG GTG GAA GTA TCC CGT 
Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu Val Ser Are 

1300 1310 1320 1330 1340 

AAC CTG GGT AAA GTT GGC TCT AAA TGC TGC AAA CAC CCG GAA GCG AAA 
Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys 

1350 1360 1370 1380 1390 

CGT ATG CCG TGC GCG GAA GAC TAC CTG TCC GTG GTG CTG AAC CAG CTG 
Arg Xet Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu 

1400 1410 1420 1430 1440 

TGC GTT CTG CAC GAA AAA ACC CCG GTT TCT GAC CGT GTA ACT AAA TGC 
Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 



[0 1 0 4] 
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(16) 

29 30 

1450 1460 1470 1480 

TGC ACC GAA TCT CTG CTT AAC CCC CCT CCC TGC TTC TCC CCT CTA GAG 
Cys Thr Glu Ser Leu Val Asa Arg Arg Pro Cys Phe Ser Ala Leu Glo 

1490 1500 1510 1520 1530 

GTT GAC GAA ACC TAC GTA CCG AAA GAA TTC AAC GCA GAA ACC TTC ACT 
Val Asp Glu Thi Tyr Val Pro lys Glu Phe Asn Ala Glu Thr Phe Thr 

1540 1550 1560 1570 1580 

TTC CAC GCG GAC ATC TGC ACC CTG TCC GAA AAA GAA CGC CAG ATC AAA 
Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin lie Lys 

1590 1600 1610 1620 1630 

AAA CAG ACC GCT CTG GTG GAA CTG GTA AAA CAC AAA CCG AAA GCA ACC 
Lys Gin Thr Ala Leu Val Glu Leu Val Lys Bis Lys Pro lys Ala Thr 

1640 1650 1660 1670 1680 

AAA GAA CAA CTG AAA GCG GTG ATG GAC GAC TTC GCA GCT TTC GTA GAA 
Lys Glu Glo Leu Lys Ala Val let Asp Asp Phe Ala Ala Phe Val Glu 

1690 1700 1710 1T20 

AAA TGC TGC AAA GCT CAC GAC AAA GAA ACC TCC TTC GCT GAA CAA GCT 
Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly 

1730 „ 1740 1750 1760 1770 

AAA AAA CTG GTA GCT GCG TCT CAG GCT GCA CTG CGC CTG TAATGATACG 
Lys Lya Leo Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 



4-211375 



1780 
ATCC 3* 

[0 10 5] gE*»J#*f : 2 
BH3*J<*>;B2 : 1 7 8 1 

WMv>m : mm 
: z^m 

Rmornm : moms, mdna 



30 



^g^^f IB-^- : cleavage - site 
#ffffig : 2 1 . . 2 6 

mm 

[0 10 6] 
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(17) »BB¥4-2 113 7 5 

31 32 

10 20 30 40 

5' AA GCTTGGGATG GAC GCT CAC AAA TCC GAA CTT GCG CAC CGT TTT AAA 
Asp Ala lis Lys Ser Glu Val Ala His Ate Pfae Lys 

50 60 70 80 90 

GAC CTG GCT GAG GAA AAC TTC AAA GCG CTG GTT CTG ATC GCT TTC GCT 

Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Val Leu lie Ala Pfae Ala 

100 110 120 130 140 

CAG TAC CTT CAG CAG TGC CCG TTC GAG GAC aC GTT AAA CTG GTA AAC 
Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp Sis Val Lys Leu Val Asn 

150 160 170 180 190 

GAA GTA AX GAA TTC GCT AAA ACC TGC GTA GCT GAC GAA TCT GCA GAA 
Glu Val Thr Glu Pbe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu 

200 210 220 230 240 

AAC TGC GAC AAA TCC CTG CAC ACC CTG TTC GGT GAC AAA CTG TGC ACT 
Asa Cys Asp Lys Ser Leu lis Thr Leo Phe Gly Asp Lys Leu Cys Thr 

250 260 270 280 

GTT GCG ACC CTG CGC GAA ACC TAC GGT. GAA ATG GCT GAC TGC TGC GCT 
Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu let Ala Asp Cys Cys Ala 

290 * 300 310 320 330 

AAA CAG GAA CCG GAA CGC AAC GAA TGC TTC CTT CAG CAC AAA GAC GAC 
Lys Gin Glu Pro Glu Arg Asa Glu Cys Pbe Lea Gin His Lys Asp Asp 

340 350 360 370 380 

AAC CCG AAC CTG CCG CGC CIG GTT CGT CCG GAA CTC GAC GTA ATG TGC 
Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Vet Cys 

390 400 410 420 430 

ACC GCA TTC CAC GAC AAC GAA GAA ACC TTC CTG AAA AAA TAC CTG TAC 
Thr Ala Phe- His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr 

440 450 460 470 480 

GAA ATC GCA CGC CGT CAC CCC TAC TTC TAC GCA CCG GAA CTG CTG TTC 

Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe 

[0 10 7] 
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(18) #H¥4-2 113 7 5 

33 34 

490 500 510 520 

TTC GCT AAA CGT TAC AAA GCA GCT TTC ACT GAA TGC TCC CAG GCG 
?he Ala Lys Arg Tyr Lys Ala Ala Pbe Tor Ghi Cys Cys Gin Ala 



530 540 550 560 570 

GCT GAC AAA GCG GCA TGC CTG CTG CCG AAA CTG GAC GAA CTG CGT GAC 
Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 

530 590 600 610 620 

GAA GGT AAG GCG TCT TCT GCA AAA CAG CGT CTG AAA TGC GCT TCT CTC 
Glu Giy Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu 

630 640 650 660 

CAG AAA TTC GGT GAA CGT GCA TTC AAA GCG TGG GCA GTT GCG CGC CTG 
Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Tal Ala Arg Leu 

670 . 680 690 700 710 

TCC CAG CGC TTC CCG AAA GCA GAA TTC GCA GAA GTG TCT AAA CTG GTT 
Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Tal Ser Lys Leu Val 



720 


730 740 


750 


760 


ACT GAC CTG 


ACC 


AAA GTT CAC ACC GAA TGC 


TGC CAC GGC 


GAC CTT CTA 


Thr Asp Lea 


Thr 


Lys Tal His Thr Glu Cys 


Cys His Gly 


Asp Leu Leu 


770 




780 790 


800 


810 


GAG TGC GCA 


GAC 


GAC CGT GCG GAC CFG GCG 


AAA TAC ATC 


TGC GAA AAC 


Glu Cys Ala 


Asp 


Asp Arg Ala Asp Leu Ala 


Lys Tyr lie 


Cys Glu Asn 


820 




830 840 


850 - 


860 


CAG GAC TCC 


ATC 


TCT TCT AAA CTG AAA GAA 


TGC TGC GAA 


AAA CCG CTG 


Gin Asp Ser 


He 


Ser Ser Lys Leu Lys Glu 


Cys Cys Glu 


Lys Pro Leu 


870 




880 890 


900 




CTG GAA AAA 


TCT 


CAC TGC ATC GCA GAA GTA 


GAA AAC GAC 


GAA ATG CCG 


Leu Glu Lys 


Ser 


His Cys lie Ala Glu Val 


Glu Asd Asp 


Glu Set Pro 


910 


920 930 


940 


950 



GCG GAT CTG CCG TCT CTG GCG GCT GAC TTC GTT GAA TCA AAA GAC GTG 
Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Tal Glu Ser Lys Asp Val 



[0 10 8] 
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(19) 

35 36 
960 970 980 990 1000 

TCC AAA AAC TAC GCA GAA GCA AAA GAC GTA TTC CTA GGT ATG TTC CTG 
Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu 



-211375 



1010 1020 1030 1040 1050 

TAC GAA TAC GCT CGT CGA CAC CCG GAC TAC TCT GTG CTT CTC CTG 
Tyr Glu Tyr Ala Arg Arg Eis Pro Asp Tyr Ser Val Tal Leu Leu Leu 



1060 1070 1080 1090 1100 

CGC CTG GCA AAA ACC TAC GAA ACT ACC CTG GAA AAA TGC TGC GCA GCG 
Arg Leru Ala Lys Tor Tyr Glu Thr Thr Leu Gin Lys Cys Cys Ua Ala 

1110 1120 1130 1140 1150 

GCT GAC CCA CAC GAA TGC TAC GCA AAA GTG TTC GAC GAA TTC AAA CCG CTG 
Ala Asp Pro Kis Clu Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu 





1160 


1170 




1180 




1190 


1200 


GTT 


GAA GAA CCG 


CAG AAC CTG 


ATC 


AAA CAG 


AAC 


TGC GAA CTG 


TTC GAA 


Val 


Clu Glu Pro 


Gin Ash Leu 


He 


Lys Gin 


Asn 


Cys Glu Leu 


Phe Glu 




1210 


1220 




1230 




1240 




CAG 


CTC CGT GAA 


TAC AAA TTC 


CAG 


AAC GCT 


CTG 


CTG GTT CGC 


TAC ACC 


Gin 


Leu Gly Glu 


Tyr Lys Pbe 


Gin 


Asn Ala 


Leu 


Leu Val Arg 


Tyr Thr 



1250 , 1260 1270 1230 1290 

AAA AAG GTA CCG CAG GTG TCT ACT CCG ACC CTG GTG GAA GTA TCC CGT 
Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leo Val Glu Val Ser Arg 



1300 1310 1320 1330 1340 

AAC CTG CCT AAA GTT CGC TCT AAA TGC TGC AAA CAC CCG GAA GCG AAA 
Aaa ten Cly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys 

1350 1360 1370 1380 1390 

CGT ATG CCG TGC GCG GAA GAC TAC CTG TCC GTG GTG CTG AAC CAG CTG 
Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu 

1400 1410 1420 1430 1440 

TGC GTT CTG CAC GAA AAA ACC CCG GTT TCT CAC CGT GTA ACT AAA TGC 
Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 



[0 109] 
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(20) 

37 38 
1450 14GD 1470 1480 

TGC ACC GAA TCT CTG GTT AAC CGC CGT CCG TGC TO TCC GCT CTA GAG 
Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu 

1490 1500 1510 1520 1530 

GTT GAG GAA ACC TAC CTA CCG AAA GAA TTC AAC GCA GAA ACC TTC ACT 
fal Asp Glu Thr Tyr Val Pro Lys Glu Phe Asa Ala Glu Thr Pbe Thr 

1540 1550 1560 1570 1580 

TIC CAC GCG GAC ATC TGC ACC CTG TCC GAA AAA GAA CGC CAG ATC AAA 
Phe Eis Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys 

1590 1600 1610 1620 1630 

AAA CAG ACC GCT CTG GTG GAA CTG GTA AAA CAC AAA CCG AAA GCA ACC 
Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr 

1640 1650 1660 1670 1680 

AAA GAA CAA CTG AAA GCG GTG ATG GAC GAC TTC GCA GCT TTC GTA GAA 
Lys Glu Gin Leu Lys Ala Val Set Asp Asp Phe Ala Ala Phe Val Glu 

1690 1700 1710 1720 

AAA TGC TGC AAA OCT GAC GAC AAA GAA ACC TGC TTC GCT GAA GAA GGT 
Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly 

1730 % 1740 1750 1760 1770 

AAA AAA CTG GTA GCT GCG TCT CAG GCT GCA CTG GGC CTG TAATGATAGG 
Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 

1780 
ATCC 3' 
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0Tfc£ o 

[B2] t hJfil^7;^^>c0N*^i5lcm-(0fMK 30 
»*«»r«ftft»A'r*fca&tE«UfcF o k I Btttt 

im4] H4A«t hjh«7*^$>ae^»»fiE>fc 

ft, DNA§«l^*l/tDNA*U^-(l!)^Dy 

>m&m*ODtt1b* DNA6««T6«l/&DNA* 
U^-©7Dy*4, SSSVTBnra*. B4Cttfc 

Bl6LfcDNA*U=fT— O^Dy^6*6 8*S"rHT 

[05] mmLTchhstm7jv^^>^mm<D^m^ 

^^-fc»»r*fc»K:fP«Lfc-&j«DNAS3Rt-HT 

[0 6] «l«U»ithJlafll7;^5>**al«T*ar 
5^7X5 Hp SDHSA4(0«|«^IHft«-rHT?» 
5. ftfe ^5HpT13S (Nco) 14, *B§g 50 



^n^?-f >jfHT*«. BMHfc*'<*i (A) 14 SD 
S*U7?U*73 ^-vs— 
*>/^»«»ftL;fcBrc*s. £fc (B) f4 (A) <D 
i/3o*o«fift«viTH«om»tMft«, y*rt«> 

u athjwii7*y5>a#efflvaT«>x^^>yD 

yH>yi/&BT*S. 0+01, 2, 3, MCDEg-Sf 

1. HBlOl^IftlS 

HB 1 0 1/pSDHSAEl 2±S#gB 
HB1 0 1/pSDHSAEl 2®«ffl# 



2. 
3. 
M. 



40 [0 8] mmm&g&<D7*;&mm**T®T&z>* 

Observed l4^RElC«K2n^E^ Predi 
c t edttTOUfcEWSS-r. 
[09] HKi7y-pBU4 3 7 1 ©«»SST 
0T££o 

[010] a-7S5-Ko»*f:eat*D»tWi: 

(A 1 a 3 3) f*iS©7S/«E5liatfDNAEJIft* 
t0t?*§o fcfc, *Hltt* Al a3 3*3-KT&E 
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(21) 

39 

t. 

[011] »»^^^-«»©fcJ6fcfP»tfc^*DN 

Aft*T0-e*5o 

[013] pASEC 1 fc»«tr 5fca6©khJilj||7;P 

[014] thjnifli7;^5>tts*aT»» , r*&» 

©75 X 3 H p AMY 3 3 H S A 4 ©«^0T&£ a 
[015] lA510/pAMY33HSA4^dil 
A 5 1 0/PAMY3 3HSAE2StflA5 1 0/p 10 
BU4 3 7 lttigSl 4, 16, 1 8«nB0)«*±ff 
1 n 1 ft 1 @Stf 5 Bt-f D >^ >fcX#7 h 
U ttfc hJfcli7^3>a#T!/ayx-f >^LfcH 
Standards te, SI GMA©E s s e 
ntial glpbl inf ree HUMAN A 
1 b u m i n ftE Broth co{4@tC«, igifift 
XsRyhUfc. B+©1, 2, 4, 5©ttBI:ttlA5 
1 0/pAMY33HSA4SfcttlA5 1 0/p AM 
Y33HSAE2ft. 3, 6 (D&W tCte 1 A 5 1 0/p 
BU4 3 7 ie*n-ftlX#y hLfc. a? 
[016] *KH*&OTKffrU £BRK:^&j$LT#3g 

[017] ®e^^oMKS*S?fioEBft^T0"Cfc 



4*98^4 — 2 113 7 5 
3O0tB»^DyJOl«, R«pHSAE2# 

«&T££i«ft^-r, 

[018] 01 8AtebhMS7;i^3>it^«lg© 
DNA^g-C^lfcDNAtU^-O^D 
y*l#5 3S*THT**. 01 SB\*KbMH7)V 
73 >ite^^C0/ti6, DNA£jfc«T'&&L&DN 
A*iJiV-<O^Dy*4, 5ft«-rHT?*5. 018 
CttkhJkill7^3>afi?«*©&», DNAM 
L & D N A * U =f V- © 7D y 2 6 * & 8 ft * 
T0T**. 

[01 9] «|»bfcthJ»lill7^S>ft*li»'C«H 

«^775 H p S DH S AE 1 2 ©Wig^JEft^TS 
Tife£o fcfc, ^SHpTl 3S (Nco) I4 % * 
lit r p^nt-^-6*OiMlO^X5 FTfc 

[02 0] pASEC 1 IC«H5l-S*:86©fchJll*7;V 

73 >ite?©«§60T$>*« 

[02 1] thJtfll7^S>tttWrdMB-rfifc» 
©7^X3 HpAMY3 3HSAE2©H«HT*«. 
[02 2] «WLfcthJh»7JU^>**WC3W 

W7X^HpKT9 1 HSAE 4 
0T&*. 



V AACCTTCCGA- TCOACCCTCA CAAATCCCAA CTTOCCCACC OTTTTAAAGA """"" 

CAAAACTTC A AACCGCTCCt' TCTC ATCGCT* TTCCCTCACT ACCTTCAGCA ^CCCCOTTC 

OAGGACCACG TTAA ACTCCT AAACGAACTA ACCO A*TTCO > CTAA AACCTG "JACCTCAC 

CAATCTC£*0 AAAACTC CC A CAAATCCCTC CACACCCTGT rGOOTCACAA *"CTCCACT 

GTTGCGACCC TCCCCCAAAC CTACOCTCAA ATC GCTO ACT ' DC TCC OCT AA """"CC 

C AAC OC AACO aatgcttcct TCaCCACAAA gacoacaacc coaacctqcc ««cctcctt 

CCTCCCCAAC TC C ACGTA AT CTOCAGCWA TTCCACCACA ACCAACAAAC JTTCCTOAAA 

AAATACCTGT ACCAAATCCC ACCCCOTCAC CCGTACTTCT "GGACCGCA A"CCTGTTC 

TT COCTA A AC CTTACA AAGC ACCTTTCACT GAATQCTGCC AGCCOGCTOA CaAACCGCCA 

TOCCTGCTGC CCAAACTCCA CCAACTCCCT. CACCAAGCTA AC6CCTCTT-C T«AAAACA0 

CGTCTOAAAT CCCCTTCTCT CCACAAATTC CCTOAACGTC CATTCAAAGC "GGGCAG-TT 

OC GCGC CTGT CCCACCCCTT CCCGAAAGCA GAATTCGCAO AAGTGTCJAA *" G "TACT 

CACCTDACCA AAGTTCACAC CCAATOCTGC CACGGCGACC "CTAGACTC JCGAGACGAC 

CCTCCCCACC TCCCCAAATA CATCTCCGAA AACCAO0ACT CCATCTCTTC T * AA "GAAA 

oIItcctocg *aaaa«gct cctggaaaaa tctca-ctgca tcccagaagt. 

CAAATCCCGC CCGAT<TTCCC CTCTCTCCCG CCTGACT-TCC TTGAATCAAA "'""^f 




tcctgcaaac .acccgcaagc oaaacctatg ccctocgccg-aagaCtacct o^cgtcctc 

"gaaccagc tgtocgttct ocacgaaaaa accccwttt "CACCGTGT *J«a*atbc 

tccacccaat ctctoottaa ccgccct'cco tocttctccg ctctagaogt "ACCAAACC 

tacctaccca aacaattcaa cocacaaacc TTCACTTTCC ^"CGCACAT ""ACCCTG 

TCCGAAAAAC AACCCCAGAT CAAAAAACAG ACCGCTCTGO "CAACTCGT 

CCOAAACCAA CCAAACAACA ACTC AAAGCO 0T0AT6GACG ACTTCOCAGC ";«TACAA 

"aJ^toga aagctgacca caaapaaacc tccttcgctg AAGAAGG^A AAAACTCCTA 

CCTGCGTCTC ACOCTCCACT CeCCCTOTAA TGATACC ATC - 1 
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(22) 

[02] 



ftKI¥4-2 113 7 5 



i 

AlpAl iHi iLriS4 rCluVilAl iKL tArf PhaLyiAipleuClyGlu 

aagcttgccatcgaccctcac |aaat ccgaacttccgcacccttttaaacac'ctgcctgac 
ttccaaccctacctgccag'tcttta|cccttcaacccctggcaaaatttctcgacccactc 

Pok I = 5 = » 9 ffi « K « tt 



[03] 



[05] 



HndBI 
Kpril 
Son • 
Pstl 

Xbal 
Sphl 
•aamH! 



100 



200 



300 



400 



500 



SD 



Met Aw AU His 



V CGATTAGTAAGGAGGTTTAAAATGGACGCTCAC 

TAATCATTCCTCCAAATTTTACCTGCGAGTGTTTA 



CI 9 I cohtsivi 



Fok I eehastva 



123 



45 



£78 



pHSA 



[07] 



(A) _(B) 

M123MM12-3M 



II 1] 



94K — 
*67K — 
43K — 

30K — 

20K — ' 



— 67K 



Not J S ae I S na I EcoR I 

5 * c c g c [g g c c g c g g a g c t| c c cb c g [a a t t c 

ccccgg(cgcc[tcgaggg|cccttaa1gagct 

H*pll cohsilve Ba\ I eotwsiv 
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(23) 



113 7 5 



[04] 



Hindu 

AGmcCCAKWCC^ACAAATCCCAAmCCCCACCCTmAAACACCTCCCTCAtCAA 
ACCCTACCTCCCACTCmACGmCAACGCCTGCC^ 

WCTTCAAACC^irnClCATCCCmCC^irrACmCACCACTCCCCCTTtCA^ 
TCWCACCAAWnACCGAAACCnACTCATCCU 

CaCCnAAACTOTAAACCAACTMCCWAmWTAAAACCTCCCTACCTftlttAATnCCA 

TrtACCAriTCCnCAnCGCTTAADCCATTrTCCACCCATCCACrCCTTAG Pill 



Sphl 

CCTCCTGCCCAAACTCCACCAACTCCCTCACCAACGTAACGCCTCTTCrCCAAAA 
CTAtGCACGACGCCmGACnGCmACDCACTCCnCCmCCCCA^^ 

CACCCTCTCAJUTCCCCTTnCTCCACAAAnCCTOAACOXCATTCAJ^C 

ACmACCCCAACACACCTCmAAWUCTTCCACCTAACTnCCCACCCCTC 

CTCCCCACmCCt^C7nCCacaCTTCC(XA.UCCACW7TCCCAaACT 

AAceccacAUKtraKCAAaGcmcCTcm^ 

CTtTAAACTCCnACTtACCTCACCAAACnCACACCCUTCCTCCCAOCCCCACCTT . Xbit 
ACCAATCACTCCACTCCTTTCAArrCTCCCnACCACCCTCCCCCTWAACATC 



7b yt 1 
Pitt 



(UAAAC TCCGACAAATCCCTtCACACCCT^ 
ACCTtTTmACWTCmACCCACCTCTCCCACAACCCACTCTT^ 

CAAACCTACGCTmATCCCTGACTCCTCCeaAMCACCAACCGCMCCCAACCMTCCnOT 
CCUCCCCCnTCCATCCCACmACCCACTGACGACCCCATTTCTCCmCCm^ 



Xbtt 

CTACAirrCCCCACACGACCCTCCCCACCTCCCGAAATACATCTCCGAAAACCACCA 
TCMCCCTCTCCTMWCCCCKCACCCCTnATCTAfiACCCTrTTGGTIXT^ 



ACCAAGGAACTCCTCmCTWHITTCa^CGACCCreCCCACCaGCAGGCCTTW 



Uit 



Sill 

TCGACCTAATGTCCACCCCAnCCACGACAAC<^AAACCTrCCTCAAAAAATAC 

G CATTACACCKCCGTAAGCTCCTCTTCCTTCTTTCGAAGC ACTTTTTTATGG ACATCCT 

CTCTACWUTCCCACCCCCTCACCCCTAm™ 

TTAG CGTGCGGCAGTGGGUTGAAGATCCCTGCCCnG ACCACAACMGC^ 

CTAAACGnACAMGCACCrnCACTGAATGCTCCCAC^GCCTCACAAACCCCtATC 

ATCTnCCTCGAAAGTCACTTACGACGCTCCGCCGACTGTTTCCCC S»hl 



CTmCTAAACTGAMGAATGCTGCGAAAAACCGCTGCTGGAAAAATCTCACTGCATCGCAGAA 
nCACTTItTTACCACGfrTTTTGGCG ACGACCTT^ 

GTAGAAAACGACGAMTGCCCGCGGATCTGCCGTCTCTGGCGK^ • 
■ GCTGCjnACGGCCGCCTAG^CGGCAGAGACCOCCCACTCAAGCAAOT 

GTGTHlAAAMCTACGCAGAAGCAAAACJW^AnCCrACGTATGmCTGTAmA U 1 1 

TmATCCCTCTTCGnTTtrrCCATAACCATCCATACAAGWCATGmATC^ 



®4B 



. El A A 



WWg4g8S88»gIM««I«IIKiHinf8JSS«KWMSSttSi««IMSe«eeTTtr 

cA.creeiTg m(g(MIIS g4gt 4 g(grg Ig g Z gg I 2g2g I fg $ g(tft4fg«T*e 

t e x*cceJ«^I?8ISi*m4g8S??4*SSg«4S8I«!88!I?Se5fS^S{8I* ceTCTeec 
H ty88II8M8M88IM8IMi8M8MX8t*S88Mtt«8lA.TOAA*o 



f"«" TC SfS!SI!fS*ISISSfSS8I8I£88^MSMS(iit!tIoTTTTTTe 

c«M»«AC^(gg|j|jg(Tgg 4 fjTgg24f448tStM8S8m8S4TeeTTTer 
»«eM*o^g M gT t A M ggg{Ig(X{»ggfgJIggg^gIIXgg{4( rTTTTM , 

*"*» T6e r88^*i8IS48?4S4^?«*gSI88II828I8m«?8ATTTTTT B * 

— S4C 
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[06] 




pTUSOecO Uto 



Fokl 



Fokl 




FokJ 



B«nHI 
Fok I 



comiavracamAAf^^ | Barrti I 

TMICM TUUOMAnTUltWUIUlU 1 1 A [Clil 



Lirs»$t frapmt 
- . LBkb 



Lira* 1 region t 
, 2.5 kb 



Observed : Mel-Aip-AU-BU-LrB-5er-Clu-Val- 
Pradlcled t Uat-Aip-Ali-HlB-LyB-Ser-Clu-Ysl- 



aaflttcaogtaaai 



CU I SP IbtAvAia HbUnSor 

ta^GATTA5TAA00A6GTTTAAAAl06ACdCTCA7laa«toc 
t^TAATCAnCCTCCAAATnTACCTOCGAGTOnTAffi 




P80K8A4 

*.4K> 



Ali-Hli-Arf-Phe-Lji-Atp-Leu-Cly 
AU-Hli-Arf-Phei-Lji-Aip-Leu-Cty 



110] 



O 25 3D » nj 

LtuViiLeuAliGlrPn Al iAI *Al »Se rAI id uTbrA I aAsnLyiSa rA»n 

ttccttctggcac^a cccg cccctccgactccxcaaaccccqaacaaatccaat 
to U I 
c 



Mil I 



BinHl 



II 2] 




EcoRI KlndB 

.Sail 




7.7 kb 



PTUB2SI ©10* HlnAII Imc 



L? kb 



COOCOOCOOCrCBWBUUCCI HIOMCI 1 




Lttf VkI Lai All 6tr Pri All. All All '—- . 

i in t t«i agon o «Bcgoc |aoCe acqeAqcTCCc|oooAATTci og»cog» 
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II 7] 



II 5] 



125 64 32 1P a A 2 1 0' broth broth* 5 

I I ( ( (■ 




10)* 5 



Hindm 
Kpril 
, Sail 
PsU 

Xbal 
SphJ 

BamHl 



100 200 300 400 500 



123 



_A 6 

5 1 



45 

PHSAE2 



678 
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II 6] 



AAGCTTGGGA TCGACCCTCA CAAATCCCAA CTTCCCC*CC GTTTTAAAGA CCtGGGTCAC 

CAAAACTTCA A*CCCCTCCT T CTC ATC6 CT* T TCCCTCAGT AC CTTC ACCA GTCCCCGTTC 

CACCACCACC TTaaACTGCT AAACCAAGTA ACCCAATTCC - CTAAAACCTC CCTACCTCAC 

CAATCTCCAG AAAACTOCOA CAAATCCCTO CACaCCCTGT TCOOTCACAA ACTCTGCACT 

CTTCCCACCC TCCCCCAAAC CTACCCTCAA ATCOCTC ACT " CCTCCC CT AA ACAGOAACCC 

CAACCCAACO AATCCTTCCT TCACCACAAA CAC6ACAACC CCAACCTCCC CCCCCTOGTT 

CCTCCCCAAC TCCACCTAAT GTCCACCGCA TTCCACGACA ACCAACAAAC CTTCCTGAAA 

AAATACCTCT ACCAAATCCC ACCCCCTCAC CCGTACTTCT ACOCACCGCa ACTGCTCTTC 

TTCCCTAAAC GTTACAAACC AGCTTTCACT CAATGCTCCC AGOCOOCTGA CAAACCGCCA 

TOCCTGCTGC CGAAACTCOA CCAACTGCC? CACCAACCTA ACCCCTCTTC TGCAAAACAC 

CGTCTOAAAT GCOCTTCTCT C C AC A AA7TC CCTCA ACGTG CATTCAAACC OTGGGCAC-TT 

CCGCGCCTCT CCCACCOCTT CCCOAAACCA GAATTCGCAC AAGTCTCTAA ACTCGTTACT 

Q ACCT QAC C A aagttcacac ccaatcctcc cacogcgacc ttctagagtc cgcacacoac 

CCTGCGGACC TGGCOAAATA CATCTCCGAA AACCAGCaCT CCATCTCTTC TAAACTCAAA 

C**TGCTGCG AAAAAfrtCCT G CTCC AAAA A TCTCACTCCA TCCCAGAACT. AOAAAACCAC 

GAAATCCCCG CGCATC^rOCC OTCTCTCCCG CCTCACT.TCG TTCAATCAAA AGiCGTCTGC 

AAAAACTACG CAGAACCAAA ACACCTATTC CTAGCTATGT TCCTGTACQA ATACGCTCGT 

CCACACCeBG ACTACTCTGt GGTTCTGCTG CTCCGCCTGG CAAAAACCTA CCAAACTACC 

CTGGAAAA AT GCTGCCCACC CCCTCaCCCA CACGAATCCT ACGCAAAAOT "TCGACGAA 

TTCAAACCGC TGGTTGAAGA ACCGCACAaC "CTCaTCAAAC ACAACTCCCA ACTCTTCCAA 

CAGCTCGCTG AATACAAATT CCAGAACGCT CTOCTGCTTC OCTACACCAA AAACGTACCO 

cacgtgtcta ctcccaccct cgtccaaota tcccotaacc tggctaaact "GCTCTAAA 

TGCTG CAAAC .acccgcaacc GAAACGTATC CCCTGCGCCG-AAOACTACCT gtccctcgtg 

CTGAACCACC TCTCCCTTCT GCaCOAAAAA ACCCCfrCTTT CTOaCCGTGT AACTAAATGC 

TOCACCGAAT CTCTCGTTAA CCGCCCTCCO TOCTTCTCCC CTC^AGaGOT "ACCAAACC 

TACCTACCCA AAGAATTCAA cocaqaaacc ttcactttcc acccggacat ctgcaccctc 

tcccaaaaag aacgccagaT caaaaaacag accGCTCTOG i&ifi?"? 

CCCAAACeAA CCAAAOAACA ACTGAAACCG CTCATGGACG ACTTCCCACe "TrtTAGAA 

aaatgctgca aagctcacca caaagaaacc tccttcocto aagaagctaa aaaactgota 

OCTCCOTCTC AGGCTCCACT cggcctgtaa t gatagc atc c V 



II 9] 



pH5AE2 4.5to 

Hindll) 




Fotcl 




Fokl 



BacnH i 
Fok I 



TAAttATIGCnCIUUTTTTAaniDMjlGI ITA 



Lareest frogwnt 
• . I.SKb 



BemHI 
C I • I 



Larue Uasmenx 
, iBJcb 



BBgttcicgt«a»aaoeotBl|CGATTAGTAAGIiACCmAAAATGGAE^CA7aaatco 



itca*otDcatt1ticccatiB^AATCATTCCTCCAAAn™CCTOCGAGTOTTTAfl] 




PSDHSA&I2 



No t 



AOCTTOTAAT8ATA0C QOCCOCOOAOTO CTO ACQ CTC AC 

ACATTACTATCGCCCG cgcctc acgactocoagtottta 



H Ifidll! eohnlvi 



tnd'I'l I I itH I 




pueti 

Z. ?Kb 



Hindi I I 
BiiHI 



Fokl eohn Ivi 




4.5U) Fakl 



I Fokl 



Lariitt fr»fa>ni 
t LI kb 



Hlntfl II vNOI t 




PUC53K5AE 
iSktt 

(ZD HSA 

8 a a H l I •HMDNAMtt 
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II 8] 



7q 9 * \ 
Hid ft 

WCTTCCCATCCACCCmCAAATCCCWinTCCOCACMTmAAAGACnccCTCACCW 

ACcaAcncccMrnrmAC^CAittra^ 
AAmaAAatXTfrrrcTCATCccrncccTCACTAccmAccAGTccccmcGAca 

TCCCCAMAAttmCCWAGCGAfflTATGCAAGTC^ 

CeAeCnAAAttGGTAAAaAArMCCllAA^ 

TrCAMATTTCCTTCATTCCCTTAACCCAnTTCCACCCATCCACTCCnAC PitT 



SphI 

. CCTCCTCCCCJUWaCCACCAACTCCCTCACC.UCCTAACCCCTCnCTCCAAAA 

WACCCAccACW^CACcTcmwccacTcmcamcw^cAACAcnTrm 

aCGCTCTCAMTCeCCnCTCTCCACAMTTCGCTCAACCTGCArrCAAACC 

ACrrTACCaAACACACaiTrTWCXCACncaCCTAACTTTCCCACCCCTC 

CTCCCCAfiTfCCKGCCTGTCCCAGCCCmCC^^ 

AACCCGCWACAGGCTCGCGMGCCCTnCGTCTTAAGCCKnCACAWn^ 

CTCTAAACTCCTTACTCACCTCACCAAAGTTCAC^CCCAATCCTCCCACCCCCACCTT . Xbit 
ACCAATGACTGGACTGGmCMGTGTGGCTT.mCGErrCCCGCTGGA^TC 



hit 

ACCTCmTCACGCTOTTCACCCACCTGTCWACAAC^ 

(^GACCCGrmKATccacm^ccACTCAMAccccjimtrrccTTccccmccm 

TCAOCACAAACACCACAACCCGAACCTGCCGtGC CTCGTTCGTCCCCAAG U\t 
ACCMGGAAGTCCTOTTCTGCTGTTGCGCnGGACGGCGCGU^ 



Jill 

CCATrACACCTCGCGTAAGGTGCTGl IUCI linTCCAACfiACTTTTTTATCGACATCa 

CTGTACG^UTCGCACGCCGTCACCCCTACncTACGCACCGCAACT^ 

TTACCCTtyXCCACTCCCCATCAACATCCCTCCCCTTGA OGACAAG A AOCGATTTGCA 

CTAAACCmCAAACCACCmCACTCAATCCTCCCAGGCGGCTCACAAAGCGGCiTG 

ATCmCCTCCAAACTWCnAI^GmcCCCGACTCnTCCCC Epht 



^D^3 
111! 

CTACACTCaCACACCACCCTCCt^CCTGGCCAAATAaTCTGCCAA^ 
TCACGC GTCTGCTGG C ACCCCTGGACCGCTnATCTACAXGtnTTTC^ 



CTCTTHAAACTCAAAGAATCCTCCCAAJ^CCSCrCCTG CAAAAA 

TrCAOTCmCCAMmTTTraCACGACCTTm^ 

CtACAAMCCACG^TGCtUCCaTCTCCCCTCTCTGGCCCC^ ' 
GCTGCJI7ACGCCCCCCTAGACG^ACACCCC«^ 

GTGT GtAAA&ACTACGCAG A AtCAAAAGACGTATTC CTAGGtATGTTCCTGT A CGAA7ACGCTCG S&lt 
TTOTGCGTCTTGirrTTTCTGUTAWGATC^ 



TAAOTTTCC 

caicci*eTTe¥teec«jTT5SAC?«imi¥imiceJT¥8AjAi8cTTOTee«cee 



TTe " A " 5?Te5TT g^ggE§4g^ggH«img*g**giggg«gi?iiggi$ 



C TA AATCCTCC AA A CAC CC C G A A C CC A A A C QT A TCC C QTGC GCG G A AC A C TAC CTG TCCC 
TCTCCCCCTTCCCTTTCCATACCCCACCCCCCTTCTCAT 



TC AACCOAO ATTTACCACCTTTC 



OGAlIACGCACCA 

AArCCTCCACCOAATCTCTCCT^AACCCCCCTCCCTCCT^TCTCCCCT Xbi I* 

ACATTG ATTTACGAC GTGGCTT AG ACA CCA ATTGC CO 5CAQG CAC 9AAG AGCCCA0ATC 



?»» r 
TAGACGTTGACG A A AC C T A CCT A C C C A A A 0 A ATT C AAC C C A C A A A C C T 

TC C AAC TCC TT TOC ATOC ATCC C TTTCTTAACTTCC CTC TTTCC A ACTC AA AG 



C }g^iggIgIggIgg^IggI«»»gfii^ggg^^g4TeeTTTCT 
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[02 1] 




miHB] ¥J£3¥8/I2 2H 

[*§IE*fe3«gj£] HM* 
[MIW«3BHft] 0ffi©fSm&i&93 

[0®©flS*fcIKSIi] 

[01] ttWltf&OTMtt'U *IS5t±^^LT*«L 
&. t hifiifiST^S^Sn-H-rSDNAEJiJS^-r 
0T&S, 

[02] t hjfatB7;^5>ON5RSfS#ifi(cm-©ffl[B 
BM&^BrlB&SSATSfci&KEBLfcF o k I ®m& 

[0 3] fifc^CDfWIEBj&^&OEB&Sf 
5. fcfc. ^I1^D»;^ lA>S^Dy^8#*©®« 
t, 3t3©«p|yj«:7Dy*©ei& &tfpHSAiS§)$ 

[04 A] B4AttkhJfe»7;V:75>fi£ : F«£©fc 
DNA-&fiEaT-&dtUfcDNA^-«J^T-oyny 



[02 2] 



pSDKSABIJ ; ^iib- 




? 1 £;Sf-0Te&£. 
[04 B] 04Bttfc b!hmT)V7S.>&&?mme>1Z 
tf>. DNA^at^L,fcDNAt'J^7-O^D7 
£ 2 £^t"0T&5. 

[04 C] 04CBt hikffifT^S >»e?*IB»fc 
DNA-&^fflT^bfcDNA^->JrfV-O^D!y 

? 3 savra-c**. 

[04D] 04D«t Kiilfll7JV^5>ag^«IS6©fc 
86. DNA^tST^bfcDNA^-'J^T-O^Di/ 

[04 E] 04EtthbM!7;U:/5>«£ : P«ScD;fc 
». DNA^Jf£tlT-&^bfcDNA^-'J^T-©^Dy 
£ 5 £^T0T?&?.. 

[04F] 04F«khJkfS7J^5>3Se : f«!«0fc 
«>. DNA^fifC^fiEbfcDNA^U^V-O^ny 
6 &3R-T0T&5. 

[04 G] 04Gttt hJfil?S7J^5>»e?flllgCDfc 
», DNA^aT-&^UfcDNA^Urf-7-©^D^ 
£ 7 £jST0"C&5. 
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DNA-&jS«T-&ricU&DNA*y^V-oyny 
[05] «*bfcthJhfll7A'ys>**»H©Sffl^ 

*^> 0 ft*, sdii u#v-A»&»ttfc*T. 

[0 6] «f6t&fchJ»Hi7^5>ft*B«-CSSl-r 

5^7X5 HpSDHSA4^fI^taT& 
ft*, ^3HpT13S (Nco) a, *8§M 
t r pyn^-^- *^toiMD©^5XS FT**, 
[07] #>J7? U A75 HM»liBStf!>xX^ > 
^DyT-f >yHT»*. (A) ttSD 

S#U7*U;V73 FSm&gjS, ^-Vy-^-T 
^>/^^KSJftftl/&HT**. (B) H (A) <D 

U tfttFjli«l7;^5>a#*«^T«>xX^>^n 
yf^>yifcBT?»5. 0*01, 2, 3, MOBS^ 
IMIT©B0T»*. 1. HB10 1^g«:ie2. H 
B10 1/pSDHSAE12ffflcie3. HB 1 0 
1/PSDHSAE12MBM ^ThBT-^/- 

[08] ttSMtts&®75yBEM£*?BTfe*. 

Observed tt*Bfc«BStt&EaU Predi 
c t e dttTOLfcEWftsS-r. 
[09] hM?^-pBU4 3 7 lOii^t 
0T&5. 

[010] c-75 7- ifO»*Bfc*&»T»0»»«flC 

(A 1 a 3 3) «iEO75yKEJ0RVDNAE?!l** 
T0T**c ft*, fcBJtt, Al a3 3$3-mK 
WftGCT^SGCCfcBlfc^&CfcfcioTNo t I 
attjWi-fSJli, XXfi'ifi-JW<7? Fffl0rjfitft«;b 
f. 

[01 1] ftB'O^-JBlCftftfcMl/fteiiDN 
A**t"HT*«, 
[012] M^^PASEC1«$0T*§. 
[013] pASEC 1 iCSD^r^fc^COt blkmTfr 

7$ 

[014] thlkfll7^3>*tt9«T»»r*fcB& 

(D-f^Ts^ F P AMY 3 3HSA4«0t$>^, 

[015] 1 A5 1 0/pAMY3 3HSA4S&I41 
A 5 1 0/PAMY3 3HSAE2Ri;iA510/p 
BU4 3 7 lOJggl 4, 16, 1 8PSffflBC0Jgg±fjt 
1 m 1 ft lmarXSEI^-f n>^>y5>K^#y 
ftt hMil7;lO^ >ta*T^D */^«f >^Lfc0Tfc 
* 0 Standards^ SI GMA^E s s e n t 
ial globl inf ree HUMAN Alb 
umintM. Broth©ffi«fc|4, JgJft ft X# 
yhbfc. 0*4)1, 2, 4, 5 ©figtca 1 A 5 1 0 
/p AMY 3 3HSA4*fcltlA5 1 0/pAMY3 



3 H S AE 2 ft, 3, 6<Dft«8fcttl A5 1 0/pBU 

4371 s-tn-enx*?; hLfc. 

[016] *BW#6>MMrU *BK^&*l/T«» 

Lfc, fc FJhft7;lOfS>ft3-FT*DNAEMftS 
T0Tfc£o 

[01 7] »^*®MBB*tttt0EB£i*rBT& 

* 0 ft*, *Bltt^Dy^ l*6yny*8ft*fiE)«« 

fi»w*««ft»r. 

[01 8 A] 01 8Aab FlfilfS7^5 >«e^»^ 
<Dfc&, DNA-&^t8T-&^L^DNA^»Jzfv-C0^ 
ny£ lft^f 0T**« 

[0 1 8 B] 0 1 8 Bttfc hlMI7*y$>afifP«» 

DNA-&dS«T^J«l/fcDNA*U^— 
n^^2ft^T0T**o 

[0 1 8 c] 0 1 8 cab Mw»7*y5 >ate^«i& 

©fcft, DNA-&riE«T^jSLfcDNA*UdV-CD^ 
D^^3ft^T0T**„ 

[01 8 D] 018 Dab hJht»7A'^S >fifeTffifg 

DNA-&^«T-&jKL^DNA^UrfV-(D^ 

n-/^4ft^T0T**o 

[0 1 8 e] 0 1 8 Eat hh*7/i^5 

<DTz#). DNA-&jS«T^*b&DNA*U^V-0)^ 
n^ir 5ft^-r0T**o 

[0 1 8 F] 018 Fat hA^^r/S^Bfe?** 
COfcft, DNA64tTftJ*l/&DNA*U^O^ 
Dty^6ft^"T0T** o 

[01 8 g] 018 Gat hihft7^3 >3te**B 

DNA-&dc«T'&J*l/fcDNA*U^-0^ 
UyJ 7ft^T0T** o 

[0i 8 h] 01 8 Hat bmmTfrjsym&frmm 

DNA-&dc«T^J*LfcDNA*U JV-©^ 

D^sft^-fBT**. 

[01 9] BBLfcbhJk«7^*>t*BBT56a 

n^7X^HpSDHSAE 1 2©BB*BftS"rB 
Tc&£„ ft*, FpTl 3S (Nco) a, * 

■It r p^D^^-$m v »^7X5 FT* 
£o 

[0 2 0] pASEC 1 fc»ttf <5&86©t FJhfll7;P 
73 >«fc^<Z)#|&0T** o 

[0 2 1] thili«f7;i'!/5>ftttStBT»»-r*fc» 
©^9X3 FpAMY3 3HSAE20«BHT»*. 

[02 2] BBLfcthih*7^5>ft*BBTBS 
t5^7X^ FPKT9 lHSAE4 0BB*«ft3Rr 

H&BIE2] 

miEM&mmz] mm 

HtIEtf*HI«] £0 
WiEWM 
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[01 



r A accttcgca tccaccctca caaatccgaa 

G A AAA CTTCA AAGCCCTCGT TCTGATCGCT 

CACCACCACC TTAAACTCCT AAACGAAGTA 

OAATCTfl£AG AAAACTCCCA CAAATCCCTO 

CTTCCCACCC TGCGCCAAAC CTACCGTCAa 

G A ACGCAACG AaTOCTTCCT TCACCACAAA 

cctcccgaac tcgacctaat ctccacccca 

aaatacctgt accaaatccc accccctcac 

TTCGCTAAAC CTTaCaAAGC AGCTTTCACT 

TGCCTCCTCC CGAAACTCCA CGAaCTGCGT 

COTCTOAAAT OCOCTTCTCT C C AG A AATTC 

GCGCGC CTGT CCCACCCCTT CCCCAAACCa 

CACCTCACCA A ACTTC AC A C CO AATGCTGC 

CCTGCGCACC TGCCCAAATA CATCTCCGAA 

G A-A-TG CTGCG A A A A AC-CO CT CC TC G A A AAA 

Vaaatgccgg CGCATC*TGCC CTCTCTGCCG 

AAA A ACT ACG C AGAACC A A A ACAC GTA*f TC 

CGACACCCCG ACTACTTTCT CCTTCTCCTC 

CTCGAAAAAT CCTGCGCAGC CGCTGACCCA 

TtCAAACCGC TCGTTG AAC A ACCCCACAAC 

C AC C TCGGTG AATACA A ATT CCAGAACOCT 

CACCTCTCTA CTCCCACCCT CCTCCAAGTA 

TGCT OCA A A C ACCCOCAAGC GAAACCTATG 

CTCAACCAGC TCTCCCTTCT GCaCCAAAAA 

TGCACCGAAT CTCTGGTTAA CCGCCGTCCC 

TACCTACCCA AACAATTCAA eCCACAAACC 

TCCGAAAAAG AA CGCC AO A T C AAAAA ACAC 

CCCAAACCAA CCAAAGAACA ACTG AAA QC G 

A A ATGCTGCA aacctcacga caaacaaacc 

OCTOCGTCTC AGCCTG C AC t CCCCCTCTAA 



] 



GTTGCGC A C C GTTTT A A AG A CCTGGG TG AG 

TTCGCTC AGT ACCTTCACCA GTCCCCCTTC 

ACCGAATTCC • CTAAAACCTC CCTACCTCAC 

CACACCCTCT TCCGTGACaa ACTCTCCACT 

AtCGCTCACT GCTCCGCTAA ACAOOAACCC 

CACGACAACC CSAACCTCCC CCCCCTCCTT 

TTCC A CG AC A ACGAAGAAAC CTTCCTGAAA 

CCCTACTTCT ACCCACCGGA ACTCCTGTTC 

CAATCCTGCC AGGCGG CTGA CAAAGCGGCA 

CACGAACCTA ACCCCTCTTC TCCAAAACAC 

GGTGA AC GTC CATTCAAAGC CTGCGCAGTT 

CAATTCCCAC AACTCTC TA A AC TGCTTA CT 

CACCGCCACC TT C TAG ACTG CGCACACCAC 

AACCAGC ACT CCATCTCTTC TAAACTGAAA 

TC TC A'CTGC A TCGCAGAAGT. AGAAAACGAC 

GCTCACT.TCG TTCAATCAAA AGaCGTGTGC 

CT AGGTA TGT TC*C TCTAC G A ATACGCTCCT 

CTCCCCCTGC CAAAAACCTA CGAAACTACC 

CACCAATGCT ACCCAAAAGT GTTCGACCAA 

C T C AT C A A A C AGAACTGCCA AC TGTTC AA A 

CTC-CTGGTTC GCTACACCAA AAACGTACCC 

TCCCCTAACC TCG6T AAACT TCCCTCTAAA 

C C GTG C GCGC— AACA CTAC CT CTCCCTDCTC 

ACCCCC-OTTT CTCaCCCTCT AaCTaaaTCC 

TGCTTCTCCC CTCTAGAOOT TOACGAAACC 

TTCACTTTCC ACCCCGACAT CTOCACCCTC 

ACCCCTCTOO TCCAACTGCT AAAACACAAA 

OTG ATGCACG ACTTCCCaGC TT*TCftTAGAA 

TCCTTCCCTG A A G AACCT-A A AAAACTCCTA 
tCATACGATC C J' 



[02] 

I 

AtpAtiHiiLyiStrCluVilAliHIiAni'licLyiAipLeuClyGlu 
AAGCTTGGGaTGG ACGCTC ac|aaa_tccgaacttccccacccttttaa AC ac'ctccctcag 

TTC C A AC CCTACC TC CC ACTGTtTa]gGCTTC AA CG C GTGCCAAAATTTCTGGACCCACTC 
7 o k 1 = B = a « tZ W Br a at 



J 4 A] 



100 



200 



300 



4O0 



500 



HindUI 
Kpnl 
Sail 
Pstl 

Xbal 
SpW 
BamW 



Hind B 

ACmCCCATCCACCCTCACJWATCCCMCrrCCGCACCCTmWACACCTCCrrCACCW 
ACCCTACCTCCGACTCTTTACGCnCAACGCGTCGCA^ 

AACTTT, AAACCCCTCCTTCTCATCGCTTTCCCTCACTAC CTTCA G C ACTG CCCCTTC GAGGA 
TCCCWCCAAGACTAGCGAAACCGiVCTCATCC^^ 

CCACCTTAAACTOrr/UACCAAGTAA^ 

nCAaAmCCTTCATTCGCTTAACCCAnnCCACCaTCCACTCCTTAG ?% tl 



[B4B] 



4 



2_ 



45 

pHSA 



678 



7*P v 0 2 
Pstl 

GAAAAC7GCGACAAATCCCTGCAC ACCCT(TrCGGTCACAAACTCTCCACTCTTCCGACCCTCCCC . 
ACGTCnnGACCCTCrrTTAMGACCTCT^ 

CAAACCTACGCntU AATGGCTGACTG CTGC GCTAAACAGCAACCCC AACCCA ACGAATGCTT CCT 
GKACGCGCmCGATGCCACTTTACCGACTGACCACGCCAmGTCCnGGCmCCGTTGCn 

TCACCACAAAGACGACAACCCGAACCTGCCGCGCCTGCTTCGTCCGGAAG Si 1 1 
ACGAACGiUCTCGTGTnCTXCTCnCGGCnCGACGGCCCGGACCMCCrtCCCCTTCACCT 
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[04 C] 



TCCACGTAATCTCCACCCWnCCACCACAACCMCAAACCnCCTCAWAAATAC 

CC ATTA C ACCTGG CCT AACCTCC TCnCCnCTTTCCAACGACTTTTTTATCCACATCCT 

aCTACGAWTCCaCCCCCTacCCCTAmCTACSCACCCCAACTCaCTTDTCC 

. nA«CTCCCCCACTCCCCATCAACATCCGrCCCCTT3ACCACAACAACCCATrn:CA 

CTAAACCTTACAAACCACrriTCACTCAATGCTCCCAGCCCCCTCACAAACCCCCATC 

ATCmCCTCCA,UCTWaTACCACCCTCCGCCCACTCTTTCCCC $ phi 



[04 D] 



CCTCaCCCCAAACTCCACCAACTCCCTCACGAACCTAACCCCrCTTCTCCAAAA 
GTACCSACCACCCCTnCACaCCTTCACCCAaCCTTCCATTCCCCACAACACCTnTGTCCCAC 

CACCCTCTCAAATCCCCTTCTCTCCACAAATTCCCTCAACCTCCAnCAAACC 

ACmACCCCAACACACCTCmAACCCAaTCCACCTAACnTCCCACCCCTC 

CTCCCCACTTCCCCGCCTCTCCCACCCCTTCCCCAMCCAGAATTCCCACAACT 

MCCCCCGCAUCCGTCCCCAACCCCmCCTaTAACCGTCTTCACACATTTC 

CTC7AAACTCCTTACTCACCTnACCAAACnCACACCGAATCnCCCACC£CCACCTT Xial 
ACCMTGACTGaCTGGmCAAGTCTGCCTrACGACCGTGCCGCTGCAAGATC 



34E] 



tbit 

CTAGAGTGCCCAGACGACCGTGCGGACCTGCCCAAATACATCTGCCAAAACCACGACTCCAT 

TCACCCCTaGCTGGCACGCCT«ACCGCmATGTACACCCTITTG5KCTCAGGTACACAACn 



CTCTTCTAAACTGAAACAATGCTCC GAAAAAC CCCTGCTGCAAAAATCTCACTCCATCGCACAA 

TTGACTTTCTTACCACCC I ITHVCCGACCACCnTnAG AGTCaCGTAG (OTCTTt ATCTTO 

GTACUAAACGACGAAATGCCCGCGGAtCrCCCGTCTCTCGCGGCTCACTTCCTTGAATCAAAAGAC 
GnCCmACGCaGCCTACACCGCAGAtaCC«XCACTGMC^ 

GTGTGCAAAAACTACG CAGAAGCAAAAGACGTAnCCTA GCTATCTTCCTGTACCAATACGCTCC Si I * 
TTOATGCCTmCGTrnCTXCATAAW^TCCATACAACCACATCCTTATCCCACCAGCT 



HF] 



CACCTTTT 
AC7TTCC 



[04 G] 

, e:;is!8«K8SK»8I888*TSgS5SK88MK*ISSHSMSSIHK»r CTT6eeT 

B *gIM«8SI8SM«S*S8S88»888«MS8IM888H8S8S88mMII eeT€ " e ' 



o.»«cceI88I8SI8«SS*88I8I888IMI8S«iMMM888888III£I8*888" 
.e.T»«*T*«I88I88t8S8t*I£ISI88IimS8S88I8S8I88IISI8S8SI«»Te " 



I4H] 



! * ii M8II8«88mSSMS8I*gS8MM*«IS«S8S*8»M8S: 
T "" Tie «S8g88*8«SI88MS8I8KS8m«8MS888MHeTT, 



" e t8*S8S8ISI8SI88tt8I88IMt8*8m8S8m8SW 
* c """?8»8[En^8gI8tIS8*884gII 0 8g?8Eiri8?I??TTTr T «c 5 
"»"»«I8gW«iI8«8*SM»8M«S8I88IIS8SJ8«8if88»TTTTtrc 
TA """I88H8SH88I8I5*88SI88«IS888SI8»«8«*8eT*c ..... 
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4$Sl¥4-2 11375 



[H5] 



36] 



SD 



Met Asp AU His 



5' CGATTAGTAAGG.AGGTTTAAAATGGACGCTCAC 

TAATCATTCCTCCAAATTTTACCTGCGAGTGTTTA 



Cla I cohesive 



Fok t cohssive 




pTIISWco) 3>2» 




[H7] 

' (A) (B) 
M123MM12 3M 



9AK — 
67K — 
A3 K — 

30K — 

20K — ' 



-67K 



BamH I 
Fok I 



TWTCATTCnCCAMTTTtKOTOWCnTA 



BeirHI 
CI a I 



Largest fragment 
■ .Ukb 



Liroe fra&ent 
, iflkb 



+1 Clal SO fcttoAb HialyaSer 

B «Bt:cacgti6aaeflB0t»*GATTACTAJlGGAGGTnAAAfcTCCA£CrfeK"«tcc 
tcaagtgcat 1 1 1 1 c cca t AATC ATTCCTCC AAATTT T ACCTGC6AG TBTTTAflg, 




©SOH3A4 
4.4)6 



ms] [H9] 



Obsertfeo : yet-Asp-AU-H ii-lyi-Ser-C lii-Val- 
Predicted : Mel-Aip-Mi-HJi-Lyi-Sir-Olfl-Vil- 



Ala-Hls-Af*-Pbe-lys*Asp-Leo-Glr 
Ala-Kls-Arj-Phe-tys-Asp-Uu-Clf 




[010] 

23 25 X SI S3 | 

LeuVa ILeuAl aGl yPro Al iAI aAl aSe rAt aC I uTS rA t aAanLysSe rAan 
TTCCrTCTCGCACCACCCCCCCCTGCGAGTCCTCAAACCCCCAACAAATCCAAT 
to II I 
C 

tot i 

4 B*=BN*j*t*$CQ7 i yffltft 
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Will 



[012] 



Sicf Saa I EcoR t 



5 * ccgc |g'ccc gccc acct| cccIccg |aatt c 

CC CC GGJCGCC[TCGAGGgJcC CTTAa|g ACC T 



Hap II cohesive 



Sal I cohesive 



p T UBIJA <0 l.itb Mtndlll frtj 



Lupt lr*otnt 

1 



ft BU 4 I T I 

I.! kb 



ccccazaocTTxwsooocnueiccr 




Lra ¥U l*v ai» Sir Um *" I 

t t ,tit« , 99e ,99»oCGOc|cGCCOCCGAOCTCCCbaOAATTCl 

CCCCOG|CaCCTCOAOOa|cCCTTAAOAOCT 9«ct^ 




8- «t-r«9-tf 



il 3] 



[014] 



Not i 

AGCT 7 OT A ATGAT AGC GGCCGCGGAGT GCTG ACGCTCAC 

A CATTAC TATCGCC 00 COCCT C A CGACTGCG AGTGT 11 A 



H In dill <ch«i*» 



Hindi 11 B « a K I 




HI ad I I I 
IiiHI 



f okl cotinlTi 




IFokl 
BtmHI 



i LI a 



Hindi) t v/H»l I 




pUCHHSA 

CSfcb 



SiaHt | «HMtDHA0# 



V* 1 Ap^pAIICI PUCMHSA 



I. Ski 




B Mot 1 II a 

Vkt Lm AU Ch 1U, ill All Stt AU 



Asp All K>9 In Str Clu *l 
OCCOCaAOTQCTOACecTCACitlMeiiilt i 
CQ C TCACGAC T OCGAOTOTT T A o g c 




□ Hi A 
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[015] [HI 8 A] 

na/rjl HindD 

A«rrTCCGATCCACCCTCACAAATCCCAACTTCCaACCCTTTTAAACACCTCCCTCACCAA 

250 n 5 66 32 16 6 U 2 1 0 broth broth i 5 ACCCTACaCCCACTCTnACCCmAACGa^CCAAAAmCTCCACCCACTCamCAACTT 

^I^YN \ \ \ \ ( ( { iamCAAACCCaCmCTCATCCCmCCTCACTACCmACCACTCCCCCTTCCACCA 

' ^ ^ ^ - TCCCWCCAACAaACCCAAACCCACTaTCCAACmXTCACCCGCMCCTCCTt^C^ 
Standards • 

- _ CCACCnAAACTaTAAACCMCTAACCI^mtCTAj^CCTCCCTACCTCACCAATCTCCA 

14 hr • • • • • • nCACCATTTCCnCAnGCCTTAACCCATTnCCACCG\TCCACTXCTTAC PstI 



16 hr • • •• •• 

18hr mm • • • • • • 

1 2 3 4 5 S 1 2 3 4 5 6 
1jj1 lut > 5 



[01 6] 



5* AAGCTTGCCA TCCACCCTCA CAAATCCGAA CTTCCCCACC CTTTTAAACA CCTCCCTCaC 

OAAAACTTCA AACCCCTCCT TCTCATCaCf TTCCCTCACT ACCTTCACCA OTOCCCCTTC 

CACCACCACG TTA A A CTCCT AAACCAAGTA ACCGaATTCC CTAAAACCTC CCTACCTOAC 

c A ATCTCC AC AAAACTCCCA CAAaTCCCTC cacaccctct tcogtgacaa actgtgcact 

CTTCCCACCC TGCGCGAAAC CTACOCTSAA ATCCCTCACT CCTCCCCTAA ACACGAACCC 

GAACCCAACG A ATCCTTC CT TC ACC A CAA A CACCACAACC CCAACCTCCC GCCCCTGGTT 

CCTCCCGAAG TCCACCTAAT CTCCACCtWA TTCCACCACA ACCAaCAAAC CTTCCTCAAA 

A A atacctct accaaatcoc accccctcac ccctacttct ACGCACCGGA ACTCCTCTTC 

TTCOCTAAAC GTTACAAACC AGCTTTCACT CAATCCTCCC ACCCOGCTCA CAAAGCGGCA 

TCCCTCCTCC CCAA ACTCG A CCAACTGCCT OACCAACCTA AGCCGTCTTC TCCAAAACAC 

cgtctga aat gcccttctct ccacaaattc cctcaacgtc cattcaaagc gtccgcag-tt 

CCGCCCCTCT CCCACCCCTT CCCGAAAGCA CAATTCG C AG AAGTGTCTAA A CTGG7TAC T 

GACCTGACC A AACTTCACAC CGAATGCTCC CACGOCGaCC TTCTACACTG CCCACaCCAC 

cctccccacc tgccgaaata catctccgaa aaccaggact ccatctcttc TAAACTCAAA 

GA-A-TGCTGCG AAAAA&CCCT CCTCCAAAAA TCTCACTflCA TCGCAGAACT aCAAAACCAC 

CAAATCCCCC cccatc^tccc gtctctcgcg cctdact.tcg TTGAATCAAA acacgtctgc 

A AA AACTACG C AG A AG CA A A AC A CGT AtTC CTACGT A T GT TCCTCTACGA aTaCCCTCCT 

CCACACCCCG ACTA CTCTGT CCTTCTCCTC CTGCCCCTGG CAAAAACCTA CCAAACTACC 

CTCCAAAAAT GCTCCGCAGC CCCTGACCCA CACCAAtCCT ACGCAAAACT CTTCCACCAA 

TTCAAACCGC TGCTTC AAG A ACCCCACAAC CTGA-TCAAAC AGAACTCCG A ACTCTTC G AA 

CAGCTGGGTG AATACAAATT CCAGAACGCT CTGCTGOTTC GCTACACCAA AAAGGTACCG 

CACCTGTCTA CTCCCACCCT C CTGCA ACT A TCCCGTAACC TCGGTAAACT TCGCTCTAAA 

TGCTGCAAAC -ACCCCCAACC G A A A CCTATG CCCTOCG tOG-AACACTACC T GTCCGTGGTC 

CTGAACCACC TG TCCCTTC T CGACCAAAAA ACCCCG^TTT CTGACCCTCT JACTAAATCC 

TOCACCOAAT CTCT CCTT A A CCGCCGTCCO TCCTTCTCCG CTCTAGACCT TCaCCAAACC 

TACCTACCCA AACA ATTCA A CGCACAAACC TTCACTTTCC ACCCCCACAT 

tcccaaaaag a acc c c agat caaaaaacac acccctctcc tggaaCtcct 

CCCAAAGCAA C C AA AG AAC A ACTGAAAGCO GTGaTCCACC ACTTCGCaGC TTTC^TACAA 

aaatgctcca aacctcacca caaagaaacc tccttcgcfc aacaaggt-aa aaaactggta 

CCTCCCTCTC aGCCTCCACT GCCCCTGTAA TGAT AGC A TC C 1* 



II 7] 



II 8B] 



100 , 



200 



Hfndni 
Kpnl 
Sail 
PstI 

Xbal 
SphI 

BamW 



2_ 

123 



300 



400 



500 



zi 



45 

PKSAE2 



7 

673 



7"CJ r 7 2 
PstI 

CAAAACTKCACA^TCCCTCCACACCCTmCKrrCACAAACT<rrcCACTCTTCCCACCCTCCCC 
A C GTCTTTT G ACCCTmTACCCACGTGTGCG ACAACC CACTCTTTCAC ACGTGAC AAC G CT 

CAAACCTACGCTGAMTvGCTCACTCnCCCCTMACACGAACCGCAACCCAACCAATCCnCCT 
GCGACG C CCTTTGC AT GC CACTTTACCGACTG A CCACGCC ATTTGTXCTTGGCCTTCC G7TGCTT 

TCAGCACAAACACCACAACCCGAACCTGCCGCGCCTGGTrCGTCCGGMC U\l 

ACG AAGG aagtcgtgtttctgctgttgggcttcgacgg cgccg accaagcag G CCTTCAC CT 
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II 8C] 



[01 8 D] 



7p^3 
SMI 

TCGACGTAATGTGCACCGCAnCCACGACAACGMGAAACCTTCCTGAAAAAATAC 

CCAnACACCrCCCCTWCCTCCTnTGCTTCnTCCAAGCACTTTTTrATCCACATCa • 

niHACCAAATCCaCGCCWCACCCCTAlTrCTACCCACCCCAACTCCTCnCnCC 

nASCCTCCCCCACTCCCCATCMCATCCCTCCCCTTCACCACAACAACCCAnTCCA 

CTAMCCnACAAAGCMXTTTCAnCAATGCTGCCACGC^ 

ATCmCCTCCXUCTCACTTACCACCCTCCCCCCACTCTnCCCC Soht 



7Bv2 A 

Sph \accTccccMArrcwccwrrtxCTCACCAACCTAACccnrm 

CTACCCACCAC^ 

ACnTACCCCAACAGACirrCTTTAACCC*CTTCC>CCTAACTTTCGCACCCCrC 

CTWCCACmCCCCCCTGTCCCACCGaTC^ 

AACCCCCCCACACCCTCCCCAACCCCTnCCTtTTAACCCTCTTCACACATTTC 

CTCTAAACTG CTTACTCAC CTCACC AAACTTCACAC C6AATCCTCCCA ^CGACCTT ** a 
ACC AATCACTGCACTCC7TTCAACTC1C gcttacgaccgtgccgctgcaagatc 



II 8E] 



Xbil 

CTAGACTGCWAGACGAC(OTC«ACaGGCGAAUACATaCC(^A.ACCAGCACTCCAT 

TCACGCCrCTGCTGKACGCtTGCACCCCTnATrrHGACGCTnTCGTCCTGAGGTAGAGW^ 



CTCTTCTAAACTGAAAGAATGCTGCGAAAAACCGCTGCTGCAAAAATCTatTCCATCGCAGAA 

TTCACTTTCTTACGATG l 1 1 1 1 TGGCGACCACCTTmAGAGTGACGTAGCGTCTTCATCTm 

GTAGAAAACGACGAAATGCCGG C GC ATCTGCC CTCTC7 GGCGGCTG ACTTCGTTG AATCAAAAGAC 

GCTCCT77 ACGGCC GCCTAGACGG CAGAGACCG CCGA CTGAAGCAACTTACTTTTCTGC ACACGTT 

GTGTGCAAAAACTACGCAGAAGCAAAAGaCGTATTCCTAGGTATGTTCCTCTACGAATACGCTCG Si It 
TTTGATGCGTCTTCCTTrrCTGCATAAGCATCCATACAACCACATCCTTATGCGAGCAGCT 



[01 8 F] 



" ii 84SB§g^8X*gl!SI8Ii?IISI88Ii?XiSSgSIi?S«*miI«8Wg«g8«*ceT 

""^"gSIggUJ^g^gggg^^ggli^g^fg^nglggg^glgllgg^cTecAC 

CACCTCCG Ig^I*gf«IIigtS^SggIgIggIggIIgEgI^?ggiJ*«g CT * c 



11 8 G] 



c^ogeg«gIgIEI^Igg^gggIggIig«g^IgggglT*?ggI^iI}^ CTTCi: " 

•Tc»*«c S «gi*?«ggi?a»?g*ggggg^ggg$ngEi*iggggigggggg«gtgi* CCTCTCCC 
ec.c«co t x?giggi?mgtggi?i?g?nsigg^m*4$ggggsgiiigig?gg? T<iT 



II 8H] 



""" TC g?gggig$gtIgIEg«ggJ?IgS?nn^ngggg««eTTTTTTO 
»A4«.Ae 4itS g {£I£I{iI { i tf S T SS T^. fS(£t ^ SgSft ^ TaaiTTeT 

* Ci: ***"4gngI?*^?gESIg»?g*g"gIIggi^gIIIggI*iTTTTTACC 
»»*»» T «Iggn?ggI^g??g»?g«^gIggIXg?g.Ig*^"ggATT 1 TTTe 
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(36) 
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II 9] 



120] 



Hin dill 



pTISSGKco) 3.2J4) 




Fokl 




Not I 

AGCTTGTAATOaTaGC GGCCGCGG AGTGCTGACGC TCAC 

ACATTACTATCGCCGG • CGC C T CACGACTGCGAGTGT T TA 



BacnH I 
Fok I 



Largest fragment 
I Ukb 



fBCTl 

f okl 



G»nAcnuocucmAOKTOScanctf I BamH I 

TMTCATTOCnCAAATrrr/^nGCGUOQTTTA c I a I 

Large fragment 
I 2.8 leb 



H ifljllf cohnUa 



HI n* II I t i i K I 



Cur 



so 



ttrt .Aqa Ala His Us Scr 



Ba9ttcaca1aaaeaflootflt|CGATTAGUAGGACGTTTAWATCGACGCTCACaTatcc 
ttceaa tflM 1 1 1 1 1 ccca t a gc!TAATC ATTCC TCC AA ATTTT A CCT GCG AG TGT T JAg 




SainHI 



12 1] 




pucii 



Mi ntf I t I 
I l iH I 



Fokl coh»ii vi 




4wSU> Pokt 



I Fohf 



L«rgt*t fr«9«tnt 
I 1.8 to 



M i ntfl I I v Notl 




1 5 to 



» « ■ H » I frftj*DHA|l»> 




pASlCt P UC33HSAE 

I, ) kb 1,5 th 




tfs/y*-A*<y# p msa 

» Not 1 31 ... 33 

Vi I Ul All CIt Pf« *■«. AN Al< $tf Alt^ 
9 t I • I H«igiicotl« |GCCC GCOAQTCCTGACCCTCAC. . • t « ««*. » I 1 
» • Bieci letl tgi« sect dJC OCTCACGACrCCOAGTGTTfAgset I e «j| 



Jl« Rll Irv in Ctu V*l 



□ H 5 A 
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12 2] 



4-211375 




(51) Int. Cl. 5 




C12R 


1:19) 


(C 1 2N 


1/21 


C 1 2R 


1:125) 


(C12P 


21/02 


C 1 2R 


1:19) 


(C12P 


21/02 


C 1 2R 


1:125) 


(C12P 


21/02 


Cl 2R 


1:08) 



—619— 



